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ASTM. 


AMERICAN, SOCIETY for 
TESTING MATERIALS 


Revised Specifications Approved by Standards Committee; 
_ Involve Non-Ferrous Metals and Alloys, Clay Pipe, Petroleum, ‘Road Mate- 
rials, Electrical Insulating Materials and Plastics............... 
Proposed Method of Evaluation of Air-Entraining Admixtures for 20, 
Estimated of Common | Compositions of Hot-Rolled and Cold- 
31-33 
Erosive Effects of ‘Gin Blast on Materials—Development of a Strong 
Alloy, James A. Broadston 
Measurement of Thickness of Oxide Coatings on Alumiaum Alloys, by Ralp b 


edt to Two-Million -Volt X- ‘Rays, iy * 


Sensitometry of Films 
BE. A. Burrill and W. W. Buechner. 


_ Discussion of the Practical Applicati tion of the Van de Graaff Electrostatic , a 
Ray Generator, by D. T. O’Connor.. 


4 Introduction to Statistics, by A, he R. Ww. estman 


E 
Expose 


A Gear and Lubricant Tester— 
A, Ryder. 


a Rapid Methods of Grease ‘Analysis (Report by Section 1 of Technical Commi 
tee G on 1 Lubricating Grease, of Committee D- 2) 


—Measares Tooth Strength « or Surface 


Discussion of Paper on “ ‘Ignition Temperasures of Rigid Plastics” 


¢ “Investigation of the Resistance to Impact Loading | of Plastics, by Halvard Li- | 
‘ander, Cyrill Schaub, and Arthur Asplund 

Discussion of Paper on “A Rapid Method for Yield Strength Deter- 
7 mination Without Stress-Strain Curves” 


Variable- Span Flexure Test Jig for Plastic Specimens, byt B. Axilrod, R. 


_ NEWS 4 ABOUT THE SOCIETY AND ITS COMMITTEES: _ 
District Meetings and Activities... 15, 16 
Farther Sta Projects. 17- 19° 


19: 1948 National 
MISCELLANEOUS TECHNICAL NOTES AND NEWS: 
Book Reviews: Ferrous Metallurgi- H. J. Gough Receives U. S. Medal o 
Design; Mechanical Vv Freedom; Boiler Code Hearing 


we tions; Supplement to National eae in New York; J.G. Magrath, New _ 


‘Directory of Commodity Specifi Executive Secretary « of AWS... 2 22, 


“a cations; Principles of Tile Engi 
j 

neering; Statistical Quality Con- 


ris Catalogs and Received. 33 
Bureau of Standards Notes 
British, Corrosion Reports 
to Advertisers. . 


; Technology of Adhe 
Metals and Plastics 
13, 20, » 23, 38,68 
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“THE No. 41% “LANCASTER ‘MIXER 


by exclusive combination of ‘counter: 

; current mixing with balanced mulling. — The mixer is 

caster It’s “Lancaster’s’” newest mixer, BUILT - ball bearing equipped throughout including t ball bear- 
ESPECIALLY FOR HEAVY DUTY SERVICE ing mounting for the mixing pan. wen: 

...and it provides well-known “Lancaster” preci- No. “Lancaster’”’ Mixer is built in ope open or 
sion for the : mixing of bigger batches than ever before. nine ‘closed pan units. Full batch stationary or full batch — 
No. 4} offers typical “Lancaster” advantages. pper is available. Write 


“Its a tapid, thorough and uniform. . -made today for ‘full specifications. obligation. 


mixer that ‘‘fits the picture’ is the No. 414 “Lan- 


er”. 
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motion al io of Materials of Engineering, a and Standardization of dization of Specifications and and Methods of Testing” 


TELEPHONE—Rittenhouse 6. 65315 R. Hess, Editor ADDRESS—TESTING 


ind Revise d Spas cations 


Committee 


Atos No ils and A oad Materials, 


will require ments in the As a result of discussions in 


EVERAL new -tenta B-7 on Light Metals and Al- 


nation the requirements i in B7 72 loys a new alloy GR1 (528) has been_ 
by the porter itive Com- thus providing i in one document. 


‘mittee on Standards at its meeting © _quireme nts for fire-refined ¢ opper for 


Aluminum ‘and Aluminum. Alloy” 
in P hiladelphia 1 on $ September r 4. wrought products not intended for — Bars, Rods, and Wire (B 211). . This his — 


At the same time this committee re- electrical _ purposes. oe —s | material has a range of m: wnesium 
of the te -hnie ‘al committee Action ns by the A M. Committee on Standards, 
with the 1 -esult that numerous tenta- September 4, 1947 


tive stand: wds hi ave been rev ised Tentatives 72 33), and a change in title to 


tentative rev isions (published ad: “Specifications Fire-Re- 


S 
for a year or more for comment) uf fined Casting 


accompanying table itemizes Aviation Gs ssolines (D 910 910-47 T). of ‘Tentative 
“the various actions and there e is a Asphalt Cements for Use in 
brief review of the 1 respective tech- Construction (D 946 47 T). 
materi: al tha at follows. to read: “Tentative 
All of these new and revised speci- _ for Fire-Refined Copper for Wrought 
feations will appear in tl 1947 and Alloys.” 
ations: wi appear in 1€ Knock C harac te ristics of Motor Aluminum and Alloy” Bars, 
Suppler ment to the 19 16 Book of Fuel by the Research Method (D 908 Rods and Wire (B 211 46 T). 
Standards. hese Supp -47T). Magnesium Base Alloy Bars, Rods and 
be le Test for Characte ristics of Avi- § Shapes(B107-45T). 
e issued late in 1947 or early in ation Gasoline by the Supercharge Natural Block Mica and Mica Film 
will be furnished to the mem-_ _ Me thod (D 909 ~47 T). ‘Suitable for Use in Fixed Mica D 
“bers i in accord: mce with the respec- Capacitors (D 748 —45 T). 
d "Heating (D 948 -47T he Materials (D 709 — 46 
tive. parts ‘of the Book which they 4 he 
| have rece ived. Bee: vuse of the some- 4 Recommende d P Practice for: Ue ‘tate Molding ‘Compounds 


what tr: ansient Molding Specimens of Phenolic ate Molding 


te for Use in Electrical (D 707 - 16 T) 
i 


(D949-46T) 


udded the specifications 


thos of 


Two actions ap proved on the phaltic Products (D 402 36). 
is PI Testing Sheet and Plate Materi: als Use ed 


recommendations of Committee B-2 Electrical Insulation (D 229 46). 


on Rive, first, Metals and Alloys Dimensions of Rigid Rods 
inv volves e, firs st, ome anges | and *C Electrical [Insulation (1 (D 7Al 


sting Varnished G Ines Fabr rics es and 
existing standard for ire- Re fined of Gh Fabric Tepe Usedin 


Tentatives = 
| Copper Other Than Lake (B 72). 4 stor Insulation (D 902 — 46 T). 
This will now be restricted to cast Tom for Fac tor. and Dielectric 


_ Measuring Dimensions of Rigid T ubes 


” 
‘N ber 1947 
ia 
New ed by Standards 
a 
— 
— 
| — 
if — 
— 
is | heavy pay 
ditioning Plastics and Electrical 
q 
&§ ay 


siderations thie is restricted 
to testing fue ‘Is of 85 AS’ ‘Super- 


a ees 2. 2to 2. 8 pe per cent w “ith copper, 

Manganese, and zine each at t 0. ASTM Su 

= per cent maximum, chromium hasa __ charg ge Octane Number and over. _ 7 
range of 0. 15 to 0. 35 per cent, with ae. r here has | been consider: ‘ab | 

aluminum, rem: ainde This ‘alloy eu cussion in Committee D-2 on 

has a re ange of tensile strength from proce edures for Knock he ar: acteris-— 

$2,000 to 000 on ties: for Aviation Gasoline by 


4 


Ms [any changes have ‘occurred in 


the setup ) of the National Bureau | 
< of Standards. With ‘many 


‘ol A. S.T.M. members conce erned with 
the work of the Bures au, an article 
de scribing particularly some of the 
7 together with a . list of the divi 
and bureaus and “tele” 


-satisf: actory. for : udoption. ‘onse-- 
quently,» they undertook ‘extensive 


revisions and major differences of 


opinion have been dissolved. Two 
types of cements are covered, petro- 


asphalt cement and filled or 
nativ asphalt cement. enetra- 


tion grades range 40-50 to 
200-300. E ‘xtensive e tables of 


‘quirements cover such matters as 


Bars, Rode, and Shi apes (B ‘on 


extend the size range, modify prop- 
erties ‘ and “include: 


willy: motor fuel rs, 


automobile manufacturers, and to” 


| 


ine Ww with commerci: ai practice. 


ing 

some extent ‘consume In course 
Perforated C lay P ipe 


he new specifi Ci ations for Stand- in use to increas asing extent for 
ard Strength Perforated Clay hoe about ei ight years, and has been a 
for Use in Drainage (C 211— AT ‘distinct t aid in de the gaso-— 
are sponsored by Committee C-4 on 

Clay I ipe. This material , which 

used in highw ay, airport, railroad, 

and similar construction, has not 


me dij i suitable for some, but not all types, 
viously been covered in any stand-— spark- ignition avis iation engines. 


ard. The requirements Certain equipme nt or conditions of ab F., ‘flask 7 
and manufacture, resistance penetration at 77 ash point, 


use may require fuels having other 
to to acids, and physical. test ‘require solubility, ‘and percentage 
ments including adsorption, test 1 91-98 and 100-130. An ex- 


quirements, size, , and workmanship. 


om 
oO 
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The new w aviation gasoline speci- 
fiat ion defines av is ition: gasoline 


perforations, which are to be and lists test methods used for de- 
arranged in rows parallel to the pipe A number of tentative revisions of 


termining various procedures. 


axis, are } in. in diameter | and are 
* 


standards and revisions of tentatives, 
to be about three inches dandP (effective immediately) 1 in the meth- 
te center in the rows. Re- ‘Road and Paving Materials 


ods cov ering electrical ‘insulating 
quire ments on the number of 1 The new specifications for Hot- “mate rials, in general bring the 


range from four to eight Mixed, Hot-Laid Asphaltic Concrete quirements in line with the latest 


upon the pipe size. Surface Courses | (D 497- AT practices, or involve | 


by D-4 Committee on Road and classification of the require- 


Pav ing Mater ials de fine a type of ments Important for n 
three proposals from Com- paving ‘material consisting essen- "measuring ways or twist of sheet and 


mittee D-2 2 on Petrole um Products tially of a hot-mixed, hot-laid com- LS plate (D 229) have been revised and 


-s bination of coarse aggregate and fine © 228 and D 741 have been im- 
tive es, s one, a specification for av iation aggregate, with or without mineral "proved. _ The change in the methods 
gasoline, and the two others are filler, uniformly coated and mixed for conditioning plastics and elec-— 
-methods for knock characteristics | asphalt cement in a suitable trical insulating materials (D 618) 
for aviation gasoline by the super-_ "plant: “Heretofore, A. S.T.M. has adds standard temper | 
charge method (D 909) and the re- Rot issued any specifications for bi- atures and | describes proc 
search method (D 908). _ The pro- tuminous paving materials and the used. 4 


cedure for determining Knock Char- specifications will p prov ide 
‘Plastics 
.The new test. for weight loss of | 


- quirements f for materials and for six _ 
ranging in nominal maxi- 
_ oped by the Coordinating Research — mum size of aggregate from 3 in. to “3 plastics on heating (D 948-47 T) P 
Council, Inc. It has become widely in., including requirements for covers a procedure to be e used under 
used in commercial testing of avia- production and control. defined conditions of exp exposur ure to 
tion” gasoline and Committee 20 In explanation of its development heat and air. The test is designed 
the responsibility of stand- of the new specifications for Asphalt 


Method was. 


to > give av weight loss of moisture, 
ardizing the procedure. The scope Cements for Use i in . Pavement Con- solvents, or other volatile matter. 
eads as follows: This ‘method de- _ struction | (D 9: 46-47 T), D4 pointed It i is also designed 1 to give volatile. 
s the test for determining the out that nine yes for matter other than moisture if it can 

knock- -limited power, under super- Various types of cement. had been be assumed t hat the moisture: regain 
a charge rich- mixture conditions, of _ withdrawn | a number of years ago. a the samples © on a the recondition- 
fuels for use in spark- -ignition air- ae Create existence for some years 
craft, By con- _ the committee felt they y were 
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Sex 


Symposium 


Awe 


chn 


Tee 


ical S 
Spectroscopic Light 


Rubber Testing 
Paint and Paint Materials 


books included in the v rery heavy 
‘schedule of A.S.T.M. public: ations 
for the 1947-1948 period have been 
completed and wo ork is progressing 
reasonably satisfactorily on a num-— 
ber of the others. 3rief deserip- 
tions of some ¢ of the books to be soon - 
completed are given below; it will 
be noted they include the Sym- 
posium on 
Symposium on Synthetic ‘Lut 
cants, as well as the Sy ymposiums on 
Spectroscopic Light Sources and on : 
Paint and Paint Materials. Tne 
‘special Compil itions of Standards 
completed or or about ‘to be available, 


‘several of which include other r re- 
lated information, are those covering 
Petroleum Produc ts and L 
(Committee D-2), Coal and Coke 
(Committee D-5), Copper + 
(Committees B-1, B-2 , and B-5), 
Electrical Insulating 


Materials 
(Committee D-9), and Textile Ma- -— 
terials (Committee D-13). 
While it is” expected there will be 


est 
ont 


| 


distributed to each member and 
for | mittee member in the several 
nd weeks a special order blank, many y of 


nd the members may wish to transmit 


ther orders now rather than wait for 


Supplements to Book of 


Book. of Standards to 
and the purchi asers 


tions a: and tests ay approv ved in 1947, 
ments will be issued i in December—January. 
‘There will be a Separate Supplement for 
each of the five Parts of the Book. . The 

which will range 300 to 
500 p ‘ill be furnished to the mem- 
i in with the members in- 
at Headquarters rs. 

The Board of Directors has decided that 
md of the somewhat transitory use of 
the Supplemen nts, a year or two at most 


they will be bound in a heav 
rather than in cloth. 

pen ding ‘upon the amount 
— 

October 1947 


vera 


or board binders for the books. Pric 


announced later 


4 Spec trographic hi Analy: sis, this sy m- 


Rubber Testing, the 
yri- the field. The papers are as follows: 


Source’ 


U niversity of Michigan), “Some Proper-— 


m ethods. 


y paper cover 
Some members, de- 


Public 


pecial 


Suppleme nts, may 


olications: 


sand | Compal 


ations © 


Symposium on Spectroscopic 


(December- Januai ry 


ommitte e E-2 


ie by AS.T.M. 


- posium held at two sessions wt the 1946 
AS.T.M. Annual Meeting includes, in 
ad lition to four formal technical papers, 


many discussions by leading authorities in 


“The "Present Sts atus of Excitation in 
Spectrographic Analy sis” F. 
National Bureau of Standar ds), “A Study 
of the Controlled Spe 


= 


a H. Enns and R. A. Wolfe, 


ties of Gas Discharges Used as Spectral | 
(R. Mason, Westinghouse 


‘Re search Laboratories) , “Short Period | 


Behavior of Spectroscopic Light Sources i 


(G. H. Dieke, The Johns Hopkins U ni- 


4 


trographic analy sis and related analytical — 
Aggregating g about 1 120 pages, 


copies can be procured by members at 


a price of $1. 50, the list price being $2. € 
"Symposium on 


This 1947 annual meeting sy mposium 
includes e ight technic ‘al papers giving 
critical discussion of physical and chemical — 
-methods of test, some of which came into 
considerable prominence war efforts 


authors follows: 


- Functions of Rubber Reserve, Past, Pre- 
Office of Rubber Reserve. 
Development of Methods of Chemical 
Analysis of Synthetic Rubber—Willard 
P. Ty ler, The B. F. Goodrich Co., and 
Higuchi, Ur niversity of Akron. 

Developments and Improvements 

of Stress-Strain Testing—J._ 
Schade, Governme nt Evaluation 
and F. Roth, National 
Breau of Stand: ards 


Development and Standardization of Tests 
for Evaluating Processibility—Rolla H. 


J. H. Fielding, Goodyear Tire and Rub- 
ber Co., and M. U.S. Rubber 


sh to procure cloth: 


Light 


papers: will aggregate about: 116 


$1.5 
Seribne r, 


yectrogrs graphic Spark 


interest to all those concerned with s spec- a 


versity). This publication ‘should b of 


“the 


ower 


The Significance of Standar 
Their Status in the Rubber Indus-_ 
_ try—Arthur W. Carpenter, The B. F. 


in 


Taylor, National Bureau of Standards, 


ey. 
Standa rds 


id 
in Gove rnment Rubbe rP >lants—Ludwi ig 
Meuser, United States Rubber Co. a 
Robert D. Stiehler, National Bureau of 
«Bite andards, and R. W. Hackett, Office of 
Testing: and Grading of Wild and P lanta- 
tion Rubbers—Norman Bekkedahl, Na- 
tional Bureau of Standards. 
_ The Use of Statistical Methods in Rubber | 
Evaluation—Marion M. Sandomire, 


Navy Department, | Bureau of Ships. 


Together with» discussion these 


to members is 
er copy; price, 


ymposium on Paint and Point Ed 


Materials 


The purpose of this symposium its 
“eleven ps ps apers and discussions i is to poet 
an up-to-date picture of various methods 
used in evaluating paints, together with 
on the increasing significance 


Spring Meeting i in Philadelphis in Fe bru- 
, 1947. . Tos give members an idea of 
subjects list of papers is 


given as follows: 


es Methods and the Paint In 


Test dustry— 
Paint and Varnish tion Clubs 
Methods of Evaluation of Industrial _ 
_Finishes—R. A. Pringle and E. M. 
_Yacko, Bridgeport Works Laboratory, 

General Electric Co. 

Methods of Evaluation of Automotive 
Finishes—F rederick G. Weed and New- 

ell P. Beckwith, Rinshed- Mason Co.” 
Methods of Evaluation of Metal Con- 
Finishes —John McKenzie, 
4 

American Can Co. 

Methods of Evalus stion. Marine Fin- 

 ishes—Allen L. Alexander, Office of 

Naval Research 

Particle Size by Gas Adsorption—E. N. 

Harvey, Jr., Interchemical Corp., Re- 

“Inclined Tube V iscometer—May nard 

Euverard, Interchemical Corp, 
Stroboscopic Timer for Stormer Vi 

eometer—E. P. Peterson and Joseph 
Prane, National Lead Co. Research © 
- Introduction to Statistics—A. E. R. West- 
os man, Ontario Research Foundation, 
Vice-Chairman of A.S.T.M. Committee 
11 on Quality Control of Materials 

Application of Statistical Methods—E. I. 

Stearns, Caico Chemical Ameri- 
Cyanamid Co, 


Statistical Analysis of Test 


1 We of Paints—Roy 
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‘Hill, and ei George S. Cook, 
Board, Fort Belvoir, Va., 
. Moyer, National Le ead ( Co. Re 


— 


ngineer 


publicati ion will.comprise some 124 ‘interest 2 


- pages, and is av available to to members at the 

price of $1. 50 pa paper cover, $2.15, cloth; list 
es bei “ing $2, paper, $2.65 cloth, 

Symposium on n Synthetic Lubricants 


This symposium, held under - the spon- 


of Committee D-2 Petroleum 
Products and Lubricants at ‘the 1947 
Annual Meeting, compr ises three ‘eae 
nical papers and discussion, the papers and 
/— authors | being as follows: 
thetic Lubricants and Hydraulic Fluic 


(J. M. Russ, Jr. ‘arbide and C ‘arbon 


Chemicals Cor p.), nthetie Lubricants 
Diesters”” (F. J. Glavis and | 
>)! ringe r, 
thetic Lubricants for Military” Aircraft” 
C, Singleterry, Bureau “ Aeronautics, 
be J. 8. Navy Department). This public 
_ tion will comprise about 50 pages and can 
be procured by members at 75 cents, the 


A AS.T. M. has published two sets of stand- - 
ards» which were originally developed by 
- the United States Navy, covering Indus- — Institute of 


trial ‘Stand lards for Steel 


ber November. | 


tives eg X- -Ray and Gamma- Ray 

7 

rs in size ‘and are farnishe din 

_by 8-in. ring binders. th set is priced 

“ach or both sets (X- Ray and 

These reference stanc 

to assist in classifying defects which may — 

be revealec di in castings that have been sub- 

jee to radio graphic inspection. The 

negat ives cover defects which are oc- 

a cas sionally encountered | and are divide 


into: groups according. to the type of d 


the maximum acceptable amount of an 
a type of defect. Suggestions for classifying 
castings to be used with the standa urds are 15 
given in the printed Tentative Proce cedure 
-E 71-47 T. This printed procedure, giv- 
g a description of the | Kadicgraphic 


= a mine the reference standard which shows 


and W 


““Ucon’” ‘Syn- 


H.R. 


tohm Haan Co.), and “Syn- 


fect. An extensive table is used to deter- 


“i? Entrained Air in Conerete 


Sy mposium 01 on Me asurement 


were pre- 


~ sented at the 1947 Annual Meeting. mae: 


ably ‘no ‘Subject has occasioned so much 
and intensive discussion, and re- 
search and testing, in the past two or 
_ three years in the construction fie Id, par-— a 
- ticularly in highway and related work, as 
cements. A.S.T.M. Com- 
mittee C- 1 on Cement has been much in- 


rested i in the subjec ‘final prod- 


, in which cement finds its major use, 


name ‘ly concrete, has been the subject of. 
1a y pa pers and re re ports. 
ods for measuring the amount of entrained 


air in cone rete have been proposed and it 


d 


was the pu pur rpose of this sy ymposium t to ‘air’ 
fully these methods and provide critical 
of them and to provide some 
evaluation of. the procedures. Leading 
authorities in the field partic ipated in the a 
| Symposium which was 8 sponsored d by C Vom a 
mittee C-9 on Concrete and Concrete 
Aggregates through a special committee 
headed by A . T Goldbeck. Covering 
about 96 pages the symposium in hea avy 
_ paper cover can be proc ured by 1 me ember rs 
at the ‘price of of $1. 30, the list p 


Tue 1947 Edgar Marbt 
“Lecture by Prof. Walter C. Voss, of 
Technology, is ex- 
pe ected to be available. sometime in Octo- 
Lecture on the sub- 
ject “E ingineering  Lamin: ates = unda- 
> 
mentals Underlying the I roblems of Their 
Inhomogeneity”’ will be of interest to all 
those conce ‘rned with the use of composites 
and lamin: ates, perhaps i in particular those 
men W ho are involve d with problems in the 


dards are intended _ 


= 
tandards , is available without charge 7” 


it is. of little the 
Rac Negatives. 


eight technical papers 


4 with discussion and an introducti ion, col 


from AS. M. Headquarters, but, 


. Vi arious meth- this pamphlet form 


of and 1 re ‘lated 
‘materials. The Lecture ‘prov ides a very 


fundamental discussion of conce 


their use as laminates, and this « varly 


of the Lecture is then followed by specific | 


references to various problems. The im- 


portance of further research is stressed, 
a 


This Lecture is being issued in advance 


“of its publics ation in the Proceedings, in the 


form of a spe ecial ‘reprint which will aggre- 
gate about 42 pages, in heavy paper cover, 
The price to members | for the Lecture j in 
s 75 cents, the list — 


ebeing$l. 


Compilations o of of Standards 


4 


Copper and Copper Alloys— 


a Copper and copper alloys are marketed 


in a wide variety of products and forms, 
and the specificat tions and tests included all 
this ¢ compilati ion are indicative of the wide- — 
spread usage of the mate rials. 


re quire me nts 0 on 


he re 
ire, cable, ate, , sheet, 
strip, rods, bars, shapes, pipe, tubes, 

castings, ete. 


This publication has grown 
( 
in extent, now ing pages, 


and it is available to members in bars 4 i 


= cover rat $3, the cloth bi 


respec tive aly, 


ast o view po wpoint 
distributed compilation published by the 
Society, w ith more copies printed than for 
any other selection | of standards; and it 


has had ar ather 


is the most wide 


— - 
Laboratories. | | 
— , iss 
fa 
— 
re 
R 
t 
— 
— 4 
— 
im 
{ 
Petroleum Products and Lubricants— 
— 
—— a. n- Method for Viewing Standard Radiographic Negatives Without Removing from Binder | 


year increasing in size to about 710 pages cludes eight proposed test methods w . by members at $3 per copy, ‘the list 
as compared with h the 630 in the 1946 hav re been drafted in Committee D-5 price being $4. 
tion. With the exception of five methods are published as information for comment. — eS com. 
on octane testing of motor fue ‘Is to be the previous edition carrie 1944 
i issued in a special compilation, it has all date and even this has not been ava ailable- 
the A.S.T.M. specifications: and tests | per- - for many months a new edition has been 
taining to the field covered, there being agerly aw aited. Th he members’ price is ‘hausted rathe this: year a con- 
t upwards of 130 st: indards and te ntatives 50; list price $2; total pages, 160 ‘siders ably larger quantity is accordingly 
‘included. The current edition i is s available being printed. This compilati ion is par- 
to me mbers at $3.50 per copy in Electrical Insulating Materials— ticularly notew for the rather 
binding, and $4. 15 5 in cloth binding; the | —- his compilation, norma ally on ‘an anneal - “amount of related information included, in 
“respective list prices s being $4.75 and $5. . not been issued bee two years addition to the specifications, tests and a 
Reduced prices in qu: antity are in effect for tolerances" developed in ¢ vommittee D-13. 


it provides a re ather - complete p pic ture of the 


§.T.M. publications. na of ahi anges in adc litions results of AS. T.M. activities in this field 


_to the standards and te ntatives book, and is a compendium: that ev ery textile 
by Committee D- 9, has found technologist should have rea udily | available. 
wont In addition | to all of the. A.S.T.M. speci- aa increasing applies ation in many branches of y= The book will run about 530 pages in size, 
fications and tests on coal and coke, electrical indust ry. Agereg ating about membe rs’ price bei “Ing $3, the list price $4. 
just availab le, in- 600 pages, the current edition can pro- 


Inderwrite ors L abora atories, Inc. 
J 


ommittees. and Companies Aid in Building Fund 
Foun OWING through a | their members. To date “upwards 
- request from the Boar ard of Directors, of $3000 has been rec eiv ed op ‘ss To date the members and friet 
a number of A.S .T.M. technic the ‘various committees. of the Society, both company and 


committees wve brought to ‘the Cast Iron individu ual, have contributed close to 


further contribution. 


attention of their members, the and Sta $160,000. ‘tually the total build- 
i: » r J ( 

of augmenting the A.S.T. Buil _B-6 on Die-Cast Metals and Alloys Ing cost will aggregate about $185,- 


ing Fund so that the He: adqus irters ‘B- 8 on Electrodeposited Metallic Coat- 900 and it is hoped that within the © 
es can be owned free of en- - next year and a half or two a 
eumbrance soon possible. on Refractories considerable portion of ‘the rem: ain= 
‘the decision was reached for on Concrete Concrete Agere ‘ing amount can be realized and 


thes Society to procure its own head- be free of debt. 


quarters building, several the C-160n Thermal Insulating Materials ~The March issue of the Bu LETIN 


technical ¢ ommittees v oiced some D-3 on Gaseous F earried a detailed account of the 
D-5 on Coal and Coke 1947. 

‘interest in contri uting, and follow- D-7on Wood” Building Dedication during 


ing through along these lines the -D-11 on Rubber and Rubber-Like Committee Week and Spring Meet- 


Board contacted the committees es in i 2 this issue was also given a 


June asking them to « consider D-19 on Water for Industrial U: ses dist of Building Fund contributors 


tacting their me embers for contribu-_ —D-200n Plastics tothatdate, 


_E-3 on Chemical Analysis of Metals: 
tions to the F und. pcmcia ___E-5 on Fire Tests of Materials and a The consensus of the reactions of 


It was pointed out that there are struction = = those members and others who have | 
quite a number of companies | and -6 on Methods of visited and inspected the Building, 
‘Individuals active” in —_ ates that it is splendidly located 
who had not participated on Parkway, that, the 


the und and who might be willing 


ade 
the 


technical committee credits’ or di- 
30 who ¥ Ww be willing ton m: a 
rectly to A.S.T. -M. as a result 
earlier invitations. list of these 
a ie and that the whole structure is in 


organizations follows: . 
tees have taken steps to the. "Re with the Society’ standing 


Building ‘und 1 of Sorbo-Mat Process Engineers 
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n the Advance Printing of Technical Papers Appears 


| 


« 


Be M Prior to Proceedings 


the papers prese nted at the 
” Annual Meeting but which could n not — 
be prepared i in advance of the meet-— The Creep C of! Some at t 300, 400, and 
‘ing, decision has been react to F, H. L. Burghoff and A. I. Blank, Chase Brass and Copper Co., Inc. 
_ A Study of the Transition from, Shear to Cleavage Fracture in Mild Steel, by Bie .E, 
a E. R. Parker, and Alexander Boodberg, University of California. weuiNacge 
ig = and they be inthe AST M 4. Fatigue Characteristics of Rotating Beam versus Rectangular Cantilever § 
4 advance of inclu usion in the A.S mens of Steel and Aluminum Alloys, by F. B, Fuller and T, T. Oberg, Air Material Com-— 
always a ‘number of papers presented 5. Some of the Effects of Cadmium, Zine, and Tin Plating on Springs, by John R. 
the annual meeting which’ not Gustaton Ford MotorCo, 
mally w vould not be distributed until 6. The Reactions of of Aggregates in by W. C. na, California 
the Proceedings w ere comple ted. In Portland Cement Co. 
recent there has been consider The Use of the Principal Stress Ratio : as the Failure Criterion i in Evalu- 
ating T riaxial I Shear Tests on E Earth Materials, by W. G. . Holtz, United States Bureau of 


strike off copies of these papers 


fact ti Polarographic Determination of Teti ethyl | ad > Gasolin by Ri 

lays, but. also occasioned to The High’ Temperature Fatigue Strength of Several Gas Turbine Alloys, by N. 


‘extent by editorial problems at Mochel and P. R. Toolin, Westinghouse Electric Corp, — 


‘Headquarters, and i in no small meas- 10. Tests for Thermal Diffusivity of Granular Materials, by | William L. Shannon and | 


ure ure due to t tardiness in the receipt ‘Winthrop A. Wells, Harvard University. 


manuscripts. The Effect of Blends of Natural Portland Cement on Properties of 


_ After careful consideration a plan by A. G. Timms, W. E. Grieb, and George Werner, Public Roads Administration {oni 
te to be tried which will make ‘some mt Physical besa amie of Steel for Tubular Products, by A. B. Wilder, National ; 


Methods for the of Soft Pieces in Aggregates, O. 


the normal schedule. Those selec- mination 


‘papers available months ehead of 


‘Use This (or Facsimile Blank) to Order The charges 
Quantity Item Price Tote ing coupon hav e been fixed largely 


— Burghoff and Blank (Fatigue) — 4 on the basis costs incurred. 


2. Burghofi and Blank will be available, it is hoped, 


3. Davis, Parker and Boodberg sometime in Nov vember, but 
Fuller and bers can send in their orders at any 

7. Holtz Certain -symposiumis held at. the 

8. Borup and Levin * 
9. Mochel and Toolin ‘soon—see article | in this 


10. Shannon and Wells on other ner publications. 


Papers will be mailed when available; probably November—December. tne May SUL 


— 


— 
ix oder to "ADVANCE PRINTING OF PROCEEDING PAPERS 
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1948 National | Mee 
4 in Detroit, June 21-5 » 21-25 (with 


: 
Ww hich de termine where mem- 


S PREVIOUSLY an- T he Counc ‘il asked bers may wish to stay is the location 
‘nounced, ‘the Soci ‘iety’ s 1948 Annual Fellows, The Detroit Edison Co., to of tee hnical committee meetings. 
Meeting will held in Detroit serve as the Meeting Committee Since all of these cannot ‘be 
during the week beginning June : za. € hairman, and he has pted, at The e Book-C adillae some will 
this same time in the Book- thus adding another item to the grouped in cooperating 
Cadillac. Hotel, which is the head- list of contributions which | The hotels. Consequently members may 

hotel and w here the regis- Detroit Edison Co. has m: ide to wish to stay at 
. M. activities. W orking 4 most important committee meetings 
closely with Van M. Darsey, De- will be held. inal 


‘and “the troit Council ( “hairman, and Secre- 7 here will be one registration 
Exhibit and Competition will be tary Carl Heussner, Mr. Fellows headquarters, name ly y at The Book- 
he 1948 Committee eek, with ch: airmen appointed, and ap- Leading manufacturers and 
the -pointments of personnel now ‘tributors of testing and scientific 
being made. A list of the sub- ive apparatus and equipment are being 
3 tO un committees and chairmen follows: - invited to participate i in the a appa- 
the week of March -ratus exhibit , and all AS.T.M. 
hea hotel being “the — adies’ Entertain- members and committee members 
Statler but number of other ment, C. E. Heussner, Chrysler Corp. and those associated with company 


outstanding will: cooperate Photographic Exhibits, members will be invited to 


both in “respect to ‘sleeping McC loud, Ford Motor togray raphs for the r 


‘Further will Publicity and Promotion, F. 


be made concerning the pro jected 
iy. Hotels, F. C. Gambrill, Ethyl 


Spring Meeting to be held during Finance, B. C. Case, Hanson-Van committee 
on eek. ings Wir inkle-Munning Co. Papers aid Publications has under 
Plant Visits and Local consideration quite number of 
ranz Zirmerli, Barnes-Gibson- Ray topics _whiel will be covered in in 
mond Div. Associated Spring Cor technical apers; of them 
‘ we aps will be the asis| of sym-— 


In order to provide sufficient Posiums or speci ial sessions. While 
housing accommodations for mem is too early to conjecture what 
has to decided, it ‘vill be bers, several Detroit hotels ar are e “wills appear on the final program for 

the week of June 20 or June 27. cooperating, including the Statler, meeting, the following are some 
The Committee W eek and S Detroit Leland, Tullar, of the suggestions which are under 
Meeting for 1949 will be held during Shelby, and others. Through Mr. elopment: 

the last week of February at the Gambrill and Detroit. ‘on- 

Edgewater Beach Hotel in Chicago. v vention Bureau, members will be 

Further details of these tw o meet- ng Symposium 


7 will be announced. reservations, One of the factors on Methods of Large 


The 1935 Annu ld 
in Detroit, at which time there: 


Was an exhibit of testing 


. and related equipment, was one of 
the n most t successful “held by” the 
Society. of the credit for 
the interest at the meeting Ww ent to 
_ Tangements and consequently it is 
interest. to note that the 1948 
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N of Parts at have: been proposed, but m m- 
Creep, Stress R upture and Short- ‘ber Ts s will be posted fully , as vi 


High- Temperature Ten: nsion Testing adv: ance 


ossible. Meanwhile the fact “thal ‘certain roups 0 com 12 
Round- Table Discussion on Spot Identi- fa of om 
fication Test of techn c al committees 1 is mittee meetings may scheduled on 
Symposium « on Mineral gates being secured as to whether the for specific hotels, and the informa. 
Symposium on Gas Turbine Mate ow ould: wish to meet during the week | lon on the reservation form will 
Symposium | on Magnetic Testing nice of March 1, and at the same time» ndie ate » whether definite allocation a 
Symposium on Latest Methods of X-Ray arrangements have been set up w ith of ommittee meetings has been 
and Gamma-Ray Inspection | - several of the le: ading W: ashington | made to any of the respect tive hotels, oa 
hotels. int cluding the Statle which he n new ashington District ial, 
8 Spring AND Com- is” to be the headquarters hotel, Council is expect ted to serve asa | 4 
WEEK to: insure that there will be suffici lent “nue ‘leus. the < ommittee on pe 
hether or not the Spring Meet- meeting and sleeping room accom- — Arrangements in connection with | ti 
ing will develop for the W: ashington ations. the “Spring Meeting and to aid j lin | 
Week during the» wee a dee planned to mail» to the other ways. (See news article on } 0 


hotel return to enable them issue. 


‘the if 


ha vior of. steel under 
matter is directed toward support of a pro- ; 


for selecting composition and heat | 


spprec iation of its nginee ring ‘atment of a steel part for use in engi- 


Hill (Nes w Y ork); 478 pages; $6. 


Boox Review 


me ertain problems in self-induced vibra- _ This volume would be of interest if for — 
ie: NASMUCH as the DenH: artog: tion are very quickly cured as soon as the no other reason than that currently ac- 


first publishe od in 1934 pur is phenomenon is recognized me cepted concepts of the physical me me ‘tallurgy 


7 there fore not new (although there have —_— change in geometry is often all that | 7 of ferritic steels, plus some new concepts 
been many important additions), there is needed. No time should be spent in of the authors, are assembled in logical se- 
‘may be some question as to why the book — Such cases in trying ‘ ‘stronger”’ materia als. a 

should be reviewed at this time and in this _ ie. It has been estimated that over 90 per 

This can be stating that it 

now, more than ever before, necessary 

that the materials en engine er ser extend his field 

_ of knowledge in order that sounder ap- 

plications, of mi aterials be made in design 


quence under one cover. is not re ‘com- 
mended reading for the n novice, but should 
be instructive to the advanced student of — 


cent of = service bres akages are due 
fatigue. Conse quen ntly, the mate ri: als phy: sical me metallurgy s so long as he is able 
testing “engineer is 1S ‘almost certain to be to discriminate between concepts based on 
‘lection of fatigue testing test data and those based 
equipment. A.S.T. M. C Commit tee E- -9 mathe matical formulas. dei rived 
on Fatigue is now w making a a survey of suc th - from an assumption. _ This does ih infer . 


of modern e equipme ent. The most fruitful .€quipment, and it is quite obvious from that these newer concepts : are ne rere Fa 
branches of extension for the materials en- variety of vibratory de ‘vices in use ethat wron rong, but they would be more ¢ onvineing 
~ gineer r appear to this rev reviewer to be in the Ch. knowledge of the essentials of Vv ibration | _ if supported by more complete e sperimen- 


‘ and (2) vibration. In the latter field, the tion of such testing machines. a he authors’ presentat ion of the han Fe 
-DenHartog book should t 

og book should be a good ‘“‘buy”’ 


Summarizing, the DenHartog book snability concept is quite clear until 
since % ecenbines | sound theory, with a “ “Mech hanical Vv ibrations,”’ which h introduce pearlitic 
= 2. a ealth of practical examples, ranging from seem offhand to have but little connection _ ttic hardenability. Are we eventually to. 
hair clippers to helicopters. ages dial with engineering materials, is in this re- be asked to consider ferritic hardenability? 
the not-too-distant ‘pest, if a part viewer's: opinion volume which should Also, much discussion is devoted to char- 
broke in service, the logical amen was to find its s place on on n the bookshelf of the test- 3 acteristics of tempered marte nsite, leading — 
“make it bigger.’ is now rather gen- ing or mate rials engineer and as he stud- i the reader to believe that such st ructures 


erally known that in the case . of many fa- a ies the book he will become more compe-— are. quite ¢ ‘common. . The fact is that full 
martensite (or martensite and retained 


tigue of vibrating parts, this is not 
t. E. PETERSON austenite) is seldom attained in the con- 


a solution; in fact one makes matte a 
structional type steels with commercial 


worse by adding mass if the system the oie e. 7 
becomes better “tuned,”’ i.e., natural fre- quenching practice and a fully martensitic 

“Ferrous Metallurgical Design _ structure in the low alloy st steels is, with a 
few rare exceptions, a product of the 


quency moved closer to forcing frequency. 
“(Design Principles" of F ully Harde 
In the opinion n of this reviewe or, the dis 


‘membe rs sometime in December a this new Council elsewhere in 

fields « of (1) experimental stress ory is a requisite to proper considera evidence. . 


hardenab ility and 


_ A proper apprec iation of the role of “in- 


ternal damping”’ of materials is im rtant. Steel 

n most cases of vibrating machine parts Sous H. Hottomon and Leon arp D. ‘ 
-< there is so much external damping that the Jarre; John Wiley and Sons (New cussion on the Phase Transformation in 
internal damping i is negligible. However, York); 346 pages, 6 by 9in.; 140 illus- Steel w was excellently pre sented, and the 

section Mechanical Behavior, which de als 
wit h flow and rape of steel, was of con- 


there are exce ptions such as ce rtain types | 
Tue title of this book is 
siderable interest. . Also, the: authors’ 
treatment of tempe ering © in the section, 


of turbine blading and in these cases inter- 
is nal damping is a vital factor. 3 ertainly it | somewhat misleading, even when qualified 

¥ emperability, is to be comme nded, even 


is a mistake to use comping factors in subtitle, “ Design Principles of 
a cliscussi¢ on devoted to the though reader might be be 


“4 


application. The stedent of DenH 


ully Harde ned Steel.” Although con- 


a indicate their hotel choice. The, | ™ 
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be the emphasis pl aced on temper the be 
Certainly” the extensive bibliography manufacture of structural clay products. mary of in Standard 
demands. f fav orable comment, the brick is known as the oldest of such Sizes of Clay Modular Mortar Units. 
products; in fact, it is pointed out by the Numerous references are made to A.8.T.M. 
authors that it is the oldest manufactured * standards where the quality of mate rials i is 
in the Bible dating back to 2247 B.c. One of the outstanding features of 
omitted such avoid contro- ‘Structural clay tile, on the other hand, isof ~ is the quality and number of 
pom ‘comp atively pase ‘origin—a_machine- tl he illustrati ions used throughout. 
this was ‘made product never having been manu- This handbook is available at $4.50 per 
from reports prepared by the factured commercially by hand and first COPY, from the Clay Products 
technical staff of the Army Ordnance De- produced : abeat 1875. 


Orn 
partment, and from ‘Teports of investiga ith this s background established, the 


tions conducted by industrial and uni- authors sive of 


sent. . The authors may have purposely 


wee 


ens 


versity laboratories under contract to the terms, as included in A.S.T.M Seaindend 


Ordnance Department, or other _ Definitions of Terms Relating to Struc-_ 
tural Clay ile (C 43). Following in ‘suc- 
io nating cession are sections on classifications of 
"forma ion and in presenting their inter structural clay tile, types of Patents on Powder 


‘pretation of the di ave. wall tile, features of unit design, and sha ape 


the properties of structural 


to Di clay" tile units augmented by illustr: rations chensive list of U. nts on 
Specifications 


ler metallurgy. ver patents: 

and tables containing test data reproduce qd er metallurgy. O pa 

from. tee nical papers ou the ect. noted with pertinent information for 
_ issued Numerou reference ia made to the us ach. This” bookle t, issue d as NBS” 
the work sources hnical information, incl tin publication MI84, is entitled 
ards is a Supplement to the 1945 National ‘reports of A.S.T. M. ‘Comunitte 10 “ Patents Powder Metallurgy,” by 
ory of vommodity Specifications. Rayr ymond E. Jager and Rolla E. Pollard, 

ed by Paul A. Cooley, under the di- “merged with Committee C-15 on Manu- 


_. me 
S 
= 


thy 
i+, 


and can be obtained from the Super- — 
rection of G. N. Tt € ‘hief of the factured Mi wsonry Units) and to A.S.T.M. 


Division of Codes and Spec ifie: at ions, a at 30 per « copy. _ Remittance 


326-page book lists with brief descriptions Information on the subject of mortars should accompany 
| all new and revised standards and spec- given which h a description of a 
ifieations issued rough March, 1947. ingredients, noting the specific AS.- 
‘ The May, 1945, "Directory was 'T.M. specific: utions which apply. Mortar 
June 30, 1945. These directori of properties are described and recommend: 


“great, help i in locating comparing tions made on types of mortar for specific all 
. "succeeding chapters progress into Enel Coll 
book and the current suppleme nt give the main phi ase of this course of engineer-_ rectory © ngineering ege 
«sig Properties, d Research Council and Review 
names ‘and addresses of the standardizing g. Properties, design and construction R -h 
whose specifications and stand- oO! 8 ructural tile wa S an "partitions; 
ards are listed in the books. Most of the footings, found: \tions, piers and pilasters; 
AS.T.M. specifications are covered inthe structure cls ay tile floors and | roofs; ; and 
two volumes. fireproofing and furring are taken up in for ngineering Education, with its 
Copies: of the considerable det ail. The subject of struec- 
tained from the of Docu- clay tile floors and ‘Toofs i 1S probably 
ments, U. S. cee Printing Office, 
"Washington 2 25, D. C., at $2.25 a copy, any other. A is divided into 


tions. This: 116-page book includes a re- 
1945 Directory Publi ation 178) is’ parts, each taking up in ‘suecession—_ view of current research carried out 


available at $4 4a i types, properties of structural clay tile the auspices of various "engineering 


floors, u use equirement nts, and design colleges and institutes which make up 


complete chapter is. given over to dresses of the vs arious 
tile masonry details in which 


quarters at the | College of Engineering, 
State University of lowa, Iowa City, Lesage 
has issued a directory of member institu- 


prepared by Harry C. q oa ‘det ailed drawings, the various appli- e 


involve d. Itis apparent 
Edwin F. W anner, Director of Engi- cations now in use. 


from a brief review of this public ation that | 
neering and Research and Research Engi- To assist the engineer, two appendices a ‘ great amount of work is under way on a 
deer respectively, Structural Clay Prod- are added, one containing design and esti- —wi ide variety of problems. ior 
ucts Institute, have been concentrated the mating tables covering weights of. various Copies of this publication, heavy paper 
equivale nt of a complete engineering materials used, and one giving a summary cover, can be obtained from the Research 
on the subject of al clay off specifications: and test methods avail-— John I. Mattill, 
Produ nd their use i ction, -ineludin ecifications; at $1 per copy. 
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he \.S.T.M. 


‘Tae Society’ od- 


‘ucts—standard specifications and 


tests for materials, increased 
knowledge of the properties of 


rick 


form of W hile severa al 
notew orthy 1946-19: 47 symposiums 
ards have “rolled off the line,” many 

he more are in process “of completion. 
Brief descriptions are given else- 
where in this BuLLetin of sym- 

posiums on rubber testing, paint and 
‘paint materials, ‘spectroscopic light 
sources, and synthetic lubricants. 

Also noted are special compilations 
standards in the field of copper 

. and copper alloys, pet roleum prod- 

ucts s and lubricants, ‘coal and coke, 
“electrical: insulating and 

- a hese books find wides pread use, — 
‘the compilations of stand: urds, “of 


Ww 


course, particularly i in the indus- 
tries covered. They giv ve up-to-date 

‘and authoritative information on 
_mat erials requirements and 
| - and. serve a very useful end i inv 


The Society (w hich means the 
members technical com-— 

mittees and the authors) has estab- 

lished an enviable reputation for the 
quantity and particularly the qual-— 
ity of its publications. | Through 

_ Papers and discussions in committee 
meetings, at technical sessions of the 
Society, and at ‘district meetings, 

_AS.T.M. has: achieved videspread 


recognition through prov iding 


q 


forums for the discuss ssion the graphs of Society officers 


ae available, at modest cost to those 


= 


iew w of the prese nt congestion at. 


bers as as an additional s serv ice. 


4 


7 
“ters, but instead of mounting the 


1 photographs i in frames in the Board 


Room the aphs- of the hh 
ary are arranged i ina very 
beautiful, specially bound volume. — 
v valuable book with its 

plete set of photographs is being» 

, maintained i in the Members’ Lounge 


and thus i is av vailable for examination — 
materials 3 Ss. It is believed the 


‘the members and visitors at 
numerous ppblications the 1947- 


Headque arters. For 
= will — en- President or as s Honorary Mem- 


Each photograph | is mounted on 
heavy paper and enclosed in a plas- 
tic film. Provision is made “for 


“adding "Presidents and Honor: 


"proper ties 


time he was honored =" the Society 


well 


NTION is called 


an announcement appearing else- 
where in| this Bu LLETIN to” make 


particularly interested copies: of 
papers other than those preprinted 


for the Annual Meeting, in : . advance 
‘Sustaining Memberships. These 


of their appearance the annual 
Proceedings. ‘The papers would be 

-_organizations—F ‘ord Motor Co, = 
Dearborn, Mich.; Cluett, Peabody 


complete with discussion in so” far 

this is feasible. ‘There i is alw ays” 

Same dyin ating out the ine, Teo, and the 


N. Y.—have affiliated w ith - 


pleased to | 


We leas 


“announce ‘the acquisition by three 
long-time A.S.T.M. members of 


our printer’s s, and it has | been a mat- 
ter of some concern to us that fre-— 
quently there have been a number 


very excellent papers: presented 
at the Annual Meeting for which no. 7 
activities involving technic al com- 


reprints co I availal 
= from the administrative end. ith 


hich the members would need tc oie 
these three new Sustaining Members 


wait until, the Proceedings actually 
1. The t lof the total number o cogent) in 


Placing such papers on press as soon 
as possible w will overcome this short- — 
coming in our publication practice, 

and we hope will appeal t to ourmem- — 
(For } Book 


‘Tuts note has a single 


pose—to- “recommend to mem- 
bers and Bunuerin readers that 


s of Society 4 


they read carefully’ the techt shnical 
book reviews which are prepared at 
icers 
New Album at Headquarters 


our request from time to time by 
‘prominent AS.T. M. members 

THE desirable fields by 
“practice of having on displa Ay photo-- books. These ‘signed r reviews are 


a 


= 


authorities in the particular 

not only well and interest-— 


ASTM BUL 


LLET 


4 stil. 
— 
1 
Procd 
Three New Sustaining * 
4 
iy ‘ 
; 3 
— 
_berships for many years, and repre- 
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Vibr: ations” 1 2): N. chuckles and pera; ADs some loud 
Armstrong, active in Committee A- guffaws: might note Robert Burns’ 
to those on Steel and other groups, records review of the book “Chemistry of 
at some interesting observations in his | Commercial P lasties ,” published on 
"For ex: this ‘issue R. E review of the book, “F errous Met al- page 21 of the August BULLETIN; 
Chairman of AS.T.M. -lurgical Design.’ Mets llurgists and which review “nevertheless presents. 
a Committee on Fatigue, hhas designers par ‘should ant. ev ation 
"some very pertinent comments in his these two articles 


the book, “Mechanical Members who care 


District Meetings on Petroleun ‘Detroit Wednesday, OctoberS Paoovu 
Textiles, and High 


(Cooperation with Com-_ (Ri wckham Building) Larson, Chief (¢ oealting 


mittee D-2 on Petro- Engineer, Sinclair Refining Co., 


New York, N. Y. 
scheduled for the fall and — 
ay tiladelphia iursday, October 16 EXTILES 
mittee D-13 and E Edison Building) (afternoon session: 3 speake 
m. Dr ennedy, 
esting technical program. A list of guest speaker). 
| meetings, topies to be covered, ENING SEssION 


and d speakers i is given in 1 the accom-_ 

AML ALS.T. M. members | and com- 
mittee members and friends of the 
Society cordially invited to England = Thursday, October30 TECHNOLOGY AND 


(E W. Given, Chemical Dept., 


General Electric Co., 


tended i etic h Club, Providence, R. I.) BR R. Schwarz, Massachusetts In- 
are extendec in connec ion W it stitute of Technology, Cam- 
Gibbons, Eastern Tape and 
8 should be Ww ‘ith ith the Friday, October 31. 


Not only will those present hea “4 hy, How, Where? 


M. personnel, ther is the further ith Western (Engineering Building A. Boyd, President, A.S.T.M. 


Auditorium) Gustav Egloff, Universal Oil Prod- 


Tuesday, December 9) = AND Eco- 

A, Boud, President, A.S.T.M. 

, Atlantic 


Building) 


November. December District Bufo, will tustav Egloff, 


Chicago, New ork, Philadelphia troleum t, Univ om al Oil 


ing table ‘it will be. noted that the importance of — | speak December 9 at a 
District. Councils Buffalo, ith President Boyd giving for meeting covering broadly ‘the 
Chicago, New Y Phila- first time his significant paper economics of petroleum including 
delphia hav meetings planned entitled “Everybody’s Doing It particularly the supply angle. This 
hich should be of great interest —Research, and joining him is a field in which Mr. . Boyd is” 
toall A.S.T.M. members and others - with some specific case histories of G “greatly interested, a and joining im q 
interested in the the strategic importan ance of research in he program is n is another authority 
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Petroleum Economist, The Atlantic 
us Refining Co and the ule of / A. S. T. M. 


‘meeting will to some e extent take Place: 
the form of a President’s night. = 
The New ork meeting is of a - 9,10 ‘Committee D-14 on Adhesives Cc 
distinctly di fferent. nature, with the Det. ommittee D-3 on n Gaseous Fuels me leveland, +4, 
_demonst ration of electronic cooking, Oct. 15, 16, 17 Committee D-13 on Textiles "Philadelphia, 
and a capacity audienc is expected Oct. District (Textile s) ‘hilade 


from all fields. fairer sex 


cordially invited. a ‘ommittee E-7 on Radiographic Testing re 
Committee E-11 on Quality Control of Philadelphis 


Schedu 


experiment there is no question | _on Conditioning) 


‘somewhat the nature an ommittee E-1 (Technical Committee 10 Philadelphia, Pa. 
a 


that it will be an interesting : and | Oct. 30° 
‘the d Oct. 31 Committee D- 10 0n Shipping Conts 1iners ‘hicago, III. 
108e concerne with ‘ istrict mee Oct. 31 Pp -*ITTSBURGH Disrricr (Hi h Stren th ‘Pittsburgh, Pa. 


N EW ENGLAND DistRICcT (Textiles) rov idence, R. 
York District (Silicones ‘s) Nev York, N. Y. 


would be of great interest to all 
AS.T.M. members rs and those in 
of materials for leaders 


-9 on | Conere te, 4 on Road 


trict decided to ask Messrs. W. ‘A 
utz, T echnical Diree tor, P ratt 6 
Lambert, Inc., and J. F rank Bar- | eer | 
J ton, Chief The Fe deral Admit on Philade Pa. 
Portland Cement Co o., Ine., , to dis- 
cuss» their particular fields. Mr. an (Paints; 
OL utz’s is entitled Paint— ‘Cuicaco District (Rese arch) 
ee: Servant. Industry”: and Mr. | 
Barton cover r “Recent De 
velopments in Portland Cement.’ De New York, 
Each i is expected t to provide a back- 


and statistics of their arch 1 AS. T. ommittee Veek D 


d Week of June 1948 Meeting a ndE exhibit of Tes 
stries anc to bring out among ing Apparatus: 
| __ other facts that almost every tech- | 
d nical _man, fact almost: 
7 "everybody, is affected by esearch 


vember 18 at a meeting at the E. Lundell, H. Reynolds, 
is broadly educational in nature and Cosmos Club, W ‘ashington, D. C., Trostel, Stanton W alker, B. 
will typify the type of meeting on September 1 18 attended by lead- ‘Whittier, ‘and K. D. Williams. 
which it is felt A.S.T. M. Districts new district will be calle the 
should sponsor from time to time. "Society, s steps Ww ere ‘taken toorganize Ww ashington (D. District, but it 
‘technical session of the a new A.S.T.M. District centered in is to include consideré able area 
Buffalo will be Preceded Washington, D. C. Albert T. Gold- around the Nation’s capital ine clud- | 
by an in beck had kindly conse sented to serve __ ing all of Maryland and Virginia ex- | _ 
tions can ghey through the Chairman tem on “appoint- —_cepting the eastern: shore, North 
‘District Council Secretary, _ Mr. ment by President Boyd and also in Carolina and much of W est V Virginia 
Joseph attendance at the meeting as coun- excluding the northern and western 
cilors pro t tem \ were the following: counties which are inc ‘luded i in the 
H. F. Clemmer, W. D. Appel, | Ww. . Pittsburgh District. = There are ap- 
Ball, T. I. Coe, R. W. Crum, Grant mately 500 A.S .T.M. members 
‘Durant, A. L. Feild, A. C. Field-— a and committee members in this area. 
r, E. L. Hollady, F. 8. Jackson, Ww ith a . large number of them having | 
STM BULLET! October 1947 
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"residence and lives i in Washingt ton, re and organi ation of district i in n this 

but there is also a goodly num- Then the area, noting that an earlier confe 
ber in Baltimore. Some of the Committee on District “Activities had definitely recommended 
“present were from altimore and “will conduct an election | among the Procee eeding. Further announce- 

| | Richmond ‘and it is expected that members and committee members in ‘ment concert ng this district "will 

these industrial centers will be repre- d dist rict. appear in the: Bou LETIN and in 


ented i in the Coune incil, It is a meeting of communicatid n directed to all A.S 
Acting in accordance with the Council will be held some time _T.M. people in the area involved. 
‘| Charter for AS.T. M. Districts, the . ie fall to announce a progr: um for — One additional note of interest 
meeting requested A.S.T.M Past- coming year and also to organize be recorded, ut the m 
Presidents A. C.F Fieldner and G. G. E. Whe _activities may present at the September meeting 
Lundell to represent the Counce des sirable from a local st: andpoint a as repres sente very fields of 
pro tem on the nomin: iting com- related to 1948 Committee activity, and that they comprised 
mittee and to select: thre Ww eek and Spring Mee ‘ting in Wash- interesting gals AXY of M. ‘offi 
members not on the temporary beginning g the w eck of. 
council. This group will nominate rent ps ot-presider nt 
district officers including Chairman, the me meeting, Mr. y other le 
one or more Vic ice-( ‘hairmen- and G ibeck outlined reasons: for the 
& 


Pract 


mittee for approv The Subcommittee 


; HIs article notes" traffic paint. T his me othod i is based on the 
pon a use of a portable night visibility meter and on Colle f Gaseous Samples has pre- 
some of the current stand: ardization use of a portable night visibility meter anc on Collection o Gaseous rt es as pre- 4a 
activities ‘under wa ay ina number | of of the measurement 
the “D” committees, these groups Light visibility of traffic signs -troleum gas and methods for sampling 
The Subcommittee on Volatile Solvents “natural gas. Subcommittee o on Meas- 
being in the nonconstructional m: 
for Organic | Protective Coatings is recom- urement of Gaseous Samples has nearly © 


terials activity. extensive arti- mending | a ne w specification for heavy comple ‘ted work on proposed methods 
cle covering a ls arge number of de eravity 


| 
; 


51 


- mineral spirits and is cooperating with the 
_T.M. committee activities appeared Phil: adelphia Paint and Varnish roduc- 


in ‘the August Buietin beginning Club on “method for de ‘termining be submitted to letter ballot. 


on page Additional notes a ap- the solvency of mineral spirits. 


5 pearing below are a continuation of _— Specificati ions for copper powde cir =. PET ROL EUM PRODUCTS AND 
this | August : artic le. They are based use i in anti-fouling paints are to be offer red — ~LUBRICAN ae ee 

on information received from com A very ambitious program of work 


te ( sic C 

mittee offic ers and other sources. t- been undertaken by Committee D-2 on 
has comy preparation of spe. Petroleum Products and Lubricants. This’ 
cifications for raw and cold-pressed castor 


‘has required enlarging the personnel and 
oil for use in n lacquers. 
PAINT, VARNISH, LACQUER 


AND RELATED PRODUCTS ia Committee b- 3 on Gase ous Fuels a in ing was s he Idi in Detroit on October 6 to 9, 


and the next meeting is planned in Febru- 
mmittee D-1 on Paint, rnish, Lac-_ progress an extensive progr: 


ary, 1948, probably in Washington. 
on ve ‘lopment of methods rtaining to the 
quer and Related Products reported fuel pation _A new Division on Combustion 
s - 
testin ing of icu ar im ac teristics has been established and its : 
portance to the w ork i is the definition | 
seven w vorking sections are completing ma 
liquefied petroleum gases which has just ls f AST. M. 
roved by the committee. This terials for inclusion in a new AS. 
ppr lanual of Engine Test Methods for Rat- 
drying oils, ‘and specifications for. de- definition ion reads as fol ows: ing Fuels. This: Manual will include the 
hydrated castor oil. — petroleum gases—any liquid five knock k test methods, namely, Motor, 
The ‘Subcommittee or on Bituminous liquefiable hydrocathons whic ho are Researe h, Aviation, Supercharge, and 
Emulsions is completing proposed specifi- gaseous at 60 F. and 14.7 


= 


on the deve elopment of a number of new _ 
specifications and methods. 


- committee on Drying Oils plans to present 
Proposed meth hods for heat, bodyi ing 1 rate 


psi. absolute and whose vapor pressure Diesel. ‘Supplementary information to 
tations for asphalt-base emulsions for use at 105 F. does not exceed 450 psi. gage. be included covers a statement on the sig- 
tw protective coatings for ‘metal, and for Note. —Liquefied petroleum gases usu- nificance of rating fuels, descriptions of 
toal-tar-base emulsion for use as protec: ally consist of propane, propylene, bu- reference and standardization fuels, and 
tive coatings for metal, and also methods tance butane or detailed instructions on apparatus, opera-— 
of ‘testing bituminous emulsions intended tion n and maintenance, building and utility, 
for use as protective coatings for metal. “_ A number of proposed esti ae at at and installation. T “ Manual is expected | 
concerned with traffic pain nt being Teviewed by the D-3 sub-— be issued i in January. Under new work, 
committees and it is expected that they the Division is studying the Phillips: de- 
ASTM BU LL ETIN 
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tor is being studied and the redesign of the 
induction system is is contemplated. 


H on Light Hy- 
¥ drocarbons is developing an accurate 7 
Through its sections, Technical Com- : _ method for vapor pressure determination. 
mittee A on n Gasoline is studying various ‘The NG AA-CNGA ‘Table af ¥ hysical 
of motor gasoline problems. The “Constants of Light Paraffin Hydrocarbons 
"Section on Gum is engaged in a program _is being amplified and enlarged. This 
of ‘cooperative testing to improve accuracy — — is also continuing its work on 
and determine the significance ‘of Methods bringing the Rebber Reserve methods of 
of Test for Existent Gum in Gasoline and analysis into A.S.T.M. standardi- 


Test for Oxidation Stability of Gaso-— gation. 


e% 


line (D 52 5), and Test for Oxidation low Technic Jo on a Aviation 
bility of Aviation G asoline (D 873). A 


rogram is under way to find a means of 

differentiating between gum and oil in 
gasoline. The Section on Specificati ions is 
at ter mpting to draw up more ‘significant 
"specifications for motor gasoline than the 
nt Tentative Specifications D 439-— 

40T. The development of a more accurate 
for determination of tetraethyl- 
in gasoline is under way in another 
section, A new ‘Section V on Signif- 


-eance of Tests has been set up to assemble ce 


Fuels completed the new A.S.T.M. Speci- 
fications for Aviation Gasoline (D 910- 
T), ‘issued by the Society : as tentative | on 
september 4, 1947. These specifications 
cover” grades 91-98 and 100- 130 of avia-— 
tion gasoline. ork is now under w ay 
specifications for 115-145 grade aviation 
gasoline for inclusion — in n the ‘first revision 
of Specifications D 910. 


‘Work in progress in the various sub- _ 
mmittees charged with the development — 
of test methods has also been very active | 7 


information on the significance of the 
various tests used on gasoline. 
7 as Technical Committee B on Lubricating 
“Oils is studying the viscosity grade classi- 
ficati ion of both automotive and industrial 


: tion of penetration of petrolatum is —— 
studied, as is a method for determination 

of oil content of microcry ystalline w ax. 
study of viscosity index is under way. Still, 


another | group is studying the a applicability | r 
and relative merits of various lamps and | 


‘at ‘In Technical Committee C on on ‘Turbine 
Oils, ‘the Section on Oil Systems for Tur- 


_ bines i is planning to issue a Recommended 
Practice for ( Cleaning Old Turbine Lubri- 


Sec 10% “lamp assemblies for sulfur d deter-— 
cating ystems e ction on xic ation mination 


attempting to develop : a vacuum -distilla- 
turbines an P ans to gat ier service data tion method. A cooperative test program 


3 
on d many to develop an improved me thod 
_ The Section on for acid number is under way in ‘another 
‘Tests will study the effect of mechanical, 
‘subcommittee. 


air, and steam agitation on emulsion tests, , 
Work continues on gaging procedure, 
and also the repeatability and reproduci- 
calibration of n measuring apparatus, tem-_ i 
bility of the test procedure. The study of | 


perature measurement, tank calibration, 
Various film ‘Strength testing machines 


calculations and volume correction and 
measurement. tables, and ‘sampling. 
_C is planning a symposium on “Service 


This activity is expected to result in tl e 

_ Experience with Inhibited Turbine Oils’” Man 
1948. preparation of a Ma anual | containing up- 
a Technical Committee Burner 


Fuels is engaged in rev ision of the Tenta-_ 
_ tive Specifications for F uel (Oils (D 396- 


The Subcommittee on Nomenclature is 

Ww on glossary of terms and sym-_ 
bols wd use in spectroscopic methods of — 


Technical Committee G on Lubricating ‘The analysis calcium barium) 


‘ones is ‘continuing: its study of grease sulfonates and also” _methods for direct: 


analy sis methods with special attention to determination of i inorganic salts in ‘sulfon-— 
determination n of free fat, and to the ates are being investigated by another 


material. Work continues on a method for The on sis of Pe- 
_ determination of coexisting free acid and 


troleum Products for Hy ydrocarbon Types" 
_ free alkali in greases, and a study is — has under way several procedures for de-- 
of the of metals on — ‘termining the following: 
1. Total olefins and aromatics in gaso- 


_ evaporation loss is on the program. _ The 
Section on on Emulsion Tests is continuing 
its study of the thixatropic nature of 
greases Ww with Particular attention to tte of 


2. Olefinic unsaturation b by bromine 

Olefins in gasoline (nitrogen. perox- 

ide method). = 


shear, temperature, and and reversibility on 


= 


6. “Bensene ne in light 
4 ions by ultraviolet spectropho. 


tometry. ee. 

mixtures, 


Propane, ‘isobuts ane, and normal 
butane in saturated mixtures, by 
infrared spectre photometry,» 


9. Other r methods under considera. 
> tion (a) butadiene by ul. 
traviolet, analysis of isoow 
N. -heptane mixtures by in 
frared, (c) purity of isooctane 


by infrared, (d) of nor 


mal hept: ane by infrared. 


10. ‘Hydrogen content of petroleum 
za 


> 


Committee D- 17 on Naval Stores 


and a few of the problems being studied under way cooperative _ investigative 


studies of several new methods. A rather 


A modified for the extensive: colle ction of descriptions of 


7 softening point tests developed by various 
investigators used principally i in the test. 
ing: of resins and naval stores has been 
compiled. It is believed that such in 
4 formation will be of assistance to the come 
- mittee and others interested in this sub 
_ ject and it is proposed to request publica- 
tion of it by the Soc iety. This committee 


Distillation is cooperating with Committee E-1 on 


ti _ Methods of Testing i in an attempt to com- 
_ bine the tw o ring-and-ball softening point 
methods, using, respectively, the straight 
ring (D 36) and the : shouldered ring (E 28) 
in a single met hod. 
Results of cooperative e tests wid acid 
number , unsaponifiable matter, ash, and 
iron in rosin indicate that the procedues for 
determining ash is satisfactory, but 
w work is pl anned on the of others. 
Subcommittee on Tall Oils 
sented data reported by 17 collaborating 
laboratories for acid: number, ‘saponificar 
tion number, » and rosin acid number by 
electrome ‘tric on samples of 
laboratories—contrasting with the gener- 
ally poor values -Teported last year 
visual titrations using colorimetric indi- 
ators. The proposed electrometric pro 
cedures will be sent to committee > letter 
‘ ballot for approval as tentative as an alter- 
native to the present visual methods. 
oA cooperative ‘program with Committee 
F D-12 on Soaps and Other Detergents is 


The committee is looking forward to 
adoption | of the -electrometric method for 
‘referee purposes at least, and also the pos- 
_ sible tenn of the MeNicoll method, 


October 1947 


products b: by the lamp method. 


4 


plat unned on rosin acids determinati ion us 
ing the electrometric titration procedure. 


| 
4s 5. Refractive index of petroleum aE 
oducts, and the use of mono | 
romatic light sources for rm | if 
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icg | gecommending only the modified w Wolff if the proper strength acid was used and ported by | one laboratory 
il, ‘method. empirical procedure closely adhered sample by prolonge: d heating, it is planne 
leum ~ Excellent progress has been made so far to, satisfactory results could be obt: 1ined— te investigate this point further before the ce 
the establishment of test methods for with the test as now described. 
pine tar and pine tar oils, The Methods 801) are. standard. 


Development of ion procedure 
pi 


~The Subcommittee on Terpene Hy dro- considered ‘sat isfactory for adoption as 


‘carbons and Pine Oil has presented pre-— ituti 
liminary data on the | cooperative samples posed distillation test moisture in the 
dipentene, pine oil, and turpentine. place of the present dilution test, and (b) 
| The results: reported on dipentene were enlarging the description of the regul: 
considered in good ‘agreement, with the | - AS.T.M. distillation test to include the 
exception of the polymerization test. The specific points at which the tempers ature — 
possibility of i improving the latter t test was _ readings should be recorded. | a Pas 
discussed ; hows ev er, it was concluded that, In view of total alcohols results 


ze C-8 on Refractories H Holds Summer rer Meeting 


Blast Fu Furnace to Be Stud Studied 
‘THe environ-— now used to study “the 
ment of Granville Inn, located integration bk ast- t-furnace re- 


Granville, Ohio, the home of Deni- _ fractories by carbon | monoxide and 


shrinkage at high» temperatures. 
expected that a minor change 


University, formed the setting there is a definite need for stand- the procedure for the panel spall- 
ative for a very and well-attended _ ard procedure. ing teat for fireclay | plastic 
ather meeting of A.S.T. M. Committee _ he highlights of the “sever al tories he presented the 
C8 on over a two-day subcommittee reports” "submitted committee shortly. in the difficult 


period, August 27 and 28 rar ‘and discussed show healthy prog- 


Two new developments of interest. being. made. Research activ 
to the 1 refractories field were ini- has been continuing, especis ally” on. 


“field. of definitions, two additional 


1 le 

pe tiated as a result of action at the the subjects of creep and ‘tensile 

sub meeting. was the de- strength. Useful studies hee are 
| cision to form a new subcommittee the hot load test are being started ‘rangements were being completed 
ittee to study the use of carbon asa re- in the ceramic departments at te the publication of the new and_ 
lon fractory in furnaces. The eral universities whe reby stu-  yevised edition of the informative 
com | committee is aware that this field dents: will investigate thesis ‘and widely used “Manual on Re- 
has been growing to the extent that. ork the effect of load and endeavor whieh expected - 
before long, test methods and to deve elop procedures for “special ‘in December-January. 
= specifications will, be required for refractories. were. _announeed to hold the 
acid that refractory. The other develop- - It is expected that one of the ‘next meeting the committee 
and | ment was the action taken to form --var iables in the PCE test affecting —_—— AS.T.M. Committee Week 
refor new section under t the Subcom- will be learned i ina in “Washington during tl the first 
rther mittee o on Te sts to o study test. cooperative study, inv volving: all week in March, 1948. 


methods which would simul: ate types 


uld of furnaces, through the use 
-disintegra ition that occasionally of set of “standard” samples 
curs in fireclay refractories used which are to be made into cones: we 
| Committee tu ity Control. Materiz als tical methods to the problems of 
indi- E- 11 The committee was organized to tion of data. Some of this material 
‘pro “Quality Control | of Materials ‘promote the knowledge of quality will be made available as Recor 
etter | Ofganized in June, 1946, control methods and their applica- mended Practices, some as section 


-Rounced i in the August, 1 1946, ASTM. 


8 
tion to A.S.T M. work. Member- of an “A.S.T.M. Manual on 


die hee committee is held only Contr of Materials. ” ‘The present. 


ory Committee has held seven meet- by individuals and the at -AS.T.M. Manual on Presentation 
ts ings” and has developed a broad any time limited to 2 » except of Data with its t two supplements, 
program on which work has. already that additional individuals may be and B, ‘suitably revised will 
been started. he main committee selected work as Consulting constitute three sections of this new 
for has held two meetings and another Members on specific Task Groups. Manual. Each new section will be 
pos be held at Society is the plan of the committee to undertaken as “a project by a a Task 
thod, Group | chosen for the purpose. AS. 


i 

— 
sin 4 — 
ctro- tive method for water in liquid navalstores 
by the Karl Fischer method is under way. 
leum | eliminate one source oferror. Action 

Om mit was taken to instruct the Subcom- 
mittee on Tests to conduct a fact-_ 
| 
— 
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— 

| 
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section is completed, it will be A.S.T.M. M: on Quality of urce data intended | esta 
av ailable. As the work pro- such sections to comprise edi- for aiding of the 
gresses a: and more sections torial revisions of (a2) Main Section « of “suc h report toi include considers ation 
the collection of sections will be AS.T.M. Manual on Presentation of items as statement of the objective, util- 


brought: together i ina suitable form 9 ‘Data and (b) Supplement A the reof; con ization of pr ior knowled ge, selection of 


‘tent to be substantially unchang -exce te stin equi yment, number of contribt 
publication i in two or more dis- changed, ibuting 
that: consideration is to be given to sources, number of sample each 


“Tl of text material on skewness. source, method of se lecting samples, forms | 
proje to. be _undertaken collecting data, and methods of f statis. 
1 > 
for present purposes to fall Grovr No. 2 oy tical analysis; to be | prepared in com 
in three general categor ies: B or AS S.T densed form suitable for use as a section | 
General projects relating AL ON I or Dara: of the A.S.T.M. “Manual on n Quality Com 
statistical techniques. subjects Scope. —To prepare Section 3 of AS. ‘trol of Materi: ls. | 
as editorial revisions of the present ‘anual on Qt ‘Dine Fuse 
M. anu: al Presentation terials, such | section to comprise editorial 
of Data and its two supplements, of Supplement B of 


anual on Pr resentatic ion of Data: content Seope.—To prepare brief presentation 
“significance tests accuracy and antially -unchs unged, ‘except for modi- on the distribution of average of samples | 
fications to treat separately charts of size n from a known distribution. Ap 
precision are, under -conside ration. number of def fects and charts for number of — : application i is the dete rmination of size of 
Iti is not proposed that texts | on sta- a defectives, as as covered in “Note Regarding sample that must be taken for a desired | _ ‘ 
tistical methods be writtér 1—rather 1943, Reprinting,” and to include precision of an average. The general | 


sampling flue tuations s of averages, 


educational material | cover- al examples if needed. approach of of the ‘ ‘Proposed F Ri tecommended 

‘some simpler techniques useful ‘ Pr actice for Calculating Number of Tests 
engineers will be prepared. MBRICAL to Be Specified in Determining Average 
‘Plans for determining .. & Textile Material,” Appendix V, 


«Se cope.—To prepare recommended S.T.M. Standards on Textile Materials 
_ practice based on the subject matter of may be used as a guide. 
- Sections 3 to 6 of Tentative tecommended As seventh task group on Precision and 
plans, and number of to” Practices for Designation of Nume rical Accuracy i is now being organized. 
this heading. Designation: E 29-40 T) art of the committee’s activity 

Miscellaneous “specific subjects form to be of maximum usefulness to been devoted to answering 


of S.T.M. + interest. U nder this specification-writing committees; and to quests from technical committees of 
such projects as the follow- 


ma ways the Society for information con 
ing are under consideration : Desig- 


make recommendations regarding 
and means of making available the re- ¢ cer ning the applica ation of quality 
nation ot numerical _requireme nts, 
planning interlaboratory test 


_ mainder of material in E 29 (either present control methods to problems | associ- 
9 content only or combined with additional —, ated with the preparation of stand 

grams, . and th the setting of specifica-— _ Material) in a form most useful to AS.T. ard “specific: itions and methods of 


formance to specifications. Prinei- 
piles: and problems i in sampling, sam- 


eae 


om 
= 


tion limits. test. The committee is. not in a 


‘The ‘ob outlined for itself by 4 Group No. 4 oN position to underts ike the study of 


Conatittee E-11 is a big one and its CEPTANCE § PuanstnA.S.T.M. specific problems of individual ¢ com 
completion \ will require ‘considerable SpEcIFICATIONS: but can advise on those ofa w 
ne. Several | task groups have Scope.—To make a survey of Sampling ge neral nature. is hoped th: as 
-alre ady been organized re Plans used in AS S.T.M. Standa rds and sections of the A.S.T.M. Manual on 
working actively on their assign- Tentatives, and in the survey to disclose Quality of Materi: ls are a 
ments, T ‘he te ask are the variety and types of materials in such completed, they will prov ide guid- 
ee follows: is _ Manner as to make statistic al ovate ation of ane e to the \ various tec ‘hnie al com- 
these plans possible, mittees in their regul: ur work. 
Task Group No. 5 on INTE Re 
A Scope.—To pre prepare a re port of recom- 
Scope. —To prepare 1 and 2 ‘mendations on planning for the colle -etion 
Many 


of the Soci- two rev iews: of this book published GRANT, EUGENE L. “Statistic 
10 are interested in applica-— ‘the March issue of Industrial Quality McGraw- Hill Book Co, 


tions o of ‘statistical methods to qual- Quality Control are reproduced for 

ity control will be interested in a re-_ the infor mation of A. S.T M. mem-_ wy F. Dodge, Bell Teepe 
book, “Statistical Quality Con- bership. This” material is pr inted Laboratories 
trol Professor Eugene L. Grant with the kind _permission of the book gives an exce llent presents 


Extracts of | Editorial Board of the American 


BULLETIN. 


of those but pow: verful al 
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cally | cal techniques that can ." widely used in — matériel, | With respect to the la latter, the 
industry, particularly i in ion material presented is consistent with that 


such inspec t in quality control training programs 
uti. | quality of m: tured products, and to for Army k key inspection personnel. Se- W hat is ‘overlooked i is that the 


Explaining that sé te book is a working | but reference is m: ade to other sou 


irces 
the author de: scribes the gene ral ‘it tsa pplication. procedure; Specific ally by the adop- 
: it 1 


Sufficient material fundamen tion of approprit ate in-plant rules of proce- 
“statistical concepts and | probability. is dure, whe ere the and ¢ 
effective use of these (sta- 
cluded to provide an adequate working 
tistical) tec hniques depends ‘upon their re 
know ledge of the unde erlying principles of 
ction supervisors, by engit “the statistical techniques presented in 
‘rviso Vv e 
inspe book. Attention is given to the part th: 


managemen obje 
be ‘th: h as ‘can be playe ed by t these te schniques in in ests ab- spections of rejec ted ‘ots, where 
en to wri e a 1at might be im- 
lishing and appraising toler: ances. Fi- ducer an outside cone ern. 
mediately useful to all of these groups. Pr g = 


at 
nally, consideration is given to the general this book w ill found 
No attempt has been made to write 


~ quential sampling is touched on briefly, - practice just referred to is readily accom- 
Ss by adopting a stand: ard administ rae 


pee of the book in the followi ing words: 


subject of organizing for statistical quality —_ helpful to all who. are con cerned wit th the 


control with recommendations regarding economic control of quality of m: anufac- 
the place that it should in mé ac- products. For those who ask the. 
turing and inspection a question “What is this thing called quality 
control and is it anything I can use?” 
nded examples, a total of 45. T ‘is done “must. or the quality control ¢ e engineer 
Tests ‘Tes ilisticallv and i in a that will appeal ye already well in his projession, 


to recognize limit itions the me 


with a a arity at take ‘to the prac tical ‘man, The facts of the 

ix V, much of the my ystery out of the specialized are given, then follows the detailed me thod pri actical suggestions will be 

nguage approach, re results obtained, the action cally received. And for teachers and those 

Profiting f from the t tre of things during taken, and a ‘thorough discussion. of the -Tespons sible for i -plant training - 
the war, the author his particula ar contributions of statistical ap-— in qui ality control, this book with its large 


attention on the simpler tools of statistics proach, _ Moreover th he es xamples quite 
found most, adily appli- gener: represent actual problems, not. 


cable on a wide seale with a minimum of 


Ss 
special training. For production opera- refreshing and convincing to find out, that 
there was no gilded Cinderella 


tions, the primary emphasis is on te cla 
niques associated with the various Shew- 


Bi 
although there did re sult a bette under 


hart control charts for controlling qu: standing of the inherent limits ations of the ‘Sr ra’ rISTICAL QUAL uty ConTROL, a work-— 


in process; and, for inspection operations, | ™#nufacturing process. — It is of interest to a ing manual, arizes the results of the: 

the emphasis is on acceptance sampling that the: cover wide and of statistical quality. 

procedures. of products and topics, suc h as electrical control. Grant t has indicated 


rices ngs shi yar 
‘The author has brought toge ‘ther under de vices, steel castings, machined parts, 
one cover and, in the opinion of the 


static controls, ele ectric cat le, dis crey panci 
viewer, skillfully coordinated much of the atic 
of gages, overfill of containers, revision of 


tole rances, a and SO on. 
trol me hods, inte rweaving the results of 
own W ide expe rience in this fielc ] as a the res Tr goes through the the pages, he 


to industry and as a teac cher. ‘is exposed to a number of fundamentals use in any particulay ur case. 
~The presentation of the control chart tech- that govern thinking of quality approach followec 
p 4 PI 


for example, follows closely the control enginee as, for e xample: quality first the underlying whew posible 
and terminology of the A.S.A. War cannot be into a product, it must with an intuitive deve ‘lopment, hen 
Standards on n quality built in; ; some degree of variation in discuss the applica ations 
21.3, “Control. Chart Method of Control- | quality is ‘inevitable and must be left to —_ culled from diverse fields of industrial 
ing Juring Production, og which i chance; specification tole rances should activity. For classroom use, 2 series of 
were promulg d by the War Department _ bear proper relation t to the natural toler- ze appears at the end of each of th 


stimulate the varied uses here cove red of the process; s small sathple tests first four parts. Actual data have 


the various types” of 


atist} ving de , and Ww we re use cannot separate good lots from bad but as used whict add to the ‘Te: alistic attitude 
2s they can n tel ‘ll the be- toward statistical qu: ality control that this: 


‘4 


ct of accept: ance is 
at le ength with: particula 

reference to and explanation of (1) the 

ig how the comparative effici cost 

Romig sampling tables as applied the comparative efficiency and costs 
to Tece ceiving, process, and final inspections involved, References to sources 

ray 

ina a plant, and (2) the Then restrictiv state- 

standard inspection procedures which 
developed and widely used during ae 
war by the Army Service Forces, particu- r al 
larly the nance » Departmen ine conne spection of rejected lots, n may ri 

with ac ept: ance of incomplete informa ation, since standard presentation is is nonm: athe 


practice in the use of these tables over the = a 
vears has called for such 100 per cent in-— Ae 
— 
orms | 
tion — 
Con- |_| 
P 
‘L — 
ation 4 igs 
ox 
d well suited asa text. 
PS Of 
ality 
ality 
ers 
s of 
mas 
harts 
al on sults and how to decide which methed to 
com- 
‘4 
[any veal 
arch, | 
ality 
stical 
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quate references are given for readers de- i plete directions for their use; some theory — 


giring mathematical rigor, of Part 

_ Professor Grant’s 8 book stresses the vari- 

1s Shewhart control charts and that por- _— cussion on the control chart for fraction — 

tion of sampling theory important in ac- 
eeptance procedures. Statistical tech-— 

“niques such as regression and correlation | 
which are useful in dealing with special 
problems of industrial quality control have 
me omitted. is made to gen- 


—about thirty pag pages on 


fective and the control chart for de- 


fects; 1V—statistical aspects of 
tolerances; evaluation 


of quality y double 
of sampling pil: uns; 


‘single and double 

sampling; | Dodge-Romig tables; acce; pt- 

ance procedures based on control char 
for fraction deiective, for defect ts pe | 


and for bles, 


r unit, 
V is concerned 

with cost proble ms involved 


statistical quality control; 


detail, the following: Part 
_ general aspects of control charts; Part II— 
elements of the theory of frequency dis- 
‘tibutions; the X and R charts, with com- ‘a 


for statistical quality which con- 
"siders the complex re lationship between 
=: 


Structure in Relation to of 


‘Metals —Especi ally by Fatigue.’ 
At that time and for several suc- 
‘United States ceeding y years Dr. Gough was Super- 
as given a high honor intendent of the Engineering De- 
to a long-time member of the partment, National 
‘Society, Dr. Herbert Gough, Laboratory, Teddington. 
Engineer-in-Chief, Lever Brothers& Gough has been much inter- 
Unilever Ltd., London, and during vested. in the work of the Interna- 
‘the period of the WwW ar Deputy tional Association for Testing 
Controller Gener al of Research and 1 ar 
Development, British Ministry in no small measure to the success 
Supply. On August 21, Dr. of the last International Congress 
= 9 received on behalf of the President held i in London in 19387, 0 
of the United States the Medal of ‘ 
Freedom with Silver Palm for his 
er Code Hearing in 1 
York, Nov. 19 


various and distinctive s services dur-— 
WwW orld W ar The citation, 

THE April issue of Mech 


- ical Engineering announcement was made 


Herbert John Gough, United 
he Boile / Code Committee of The 
ican Society of Mechanical Engi- 


neers that its Special Committee to Revise | 


Section of the ASME Boiler Con- 

struction Code has prepared and submit- 
ted in draft form the Proposed Revi ‘ision of 

Section VIII of the Code (Unfired ig res- 
sure V essel Code), dated January, 1947. 

Public hearings have been held in May at 

‘Houston, Texas, a and Los Angeles, | Calif., 

where some 250 representatives exchanged 


establishing 4 and ‘supporting, views on the proposed revision. 


‘throughout the war, for the ‘The Boiler Code Committee will hold 
_ Anglo-American important another public hearing in the East on the 


St., New York, N. Y., on November 


‘Dr. Gough will 
of ‘the, 1947, at 10:00 a. m. The ‘purpose 
has this hearing is to give all those interested 


Gov ernment has g 


Director -Gener Scientific search 
— and | Development i in the Ministry of Sup- 
ly, he was as responsible for much of the 


British “program for development 


ground force weapons, actively cooperat-— 


Engineering Societies 


plowed learn 
recognition ol his efforts. He 


express verbally their comments. The 
of AS M., and in 933 on Boiler Code Committee is particularly 


his visit to the United States he 
delivered a very notable Edgar 


Code, such as pressure } vessel manufac- 


the theory of probability prefacing the dis- 


terials, and efforts ceontributed 


Proposed Revision of Section VIII in the 
Building, 29 West 


int the he proposed revision an opportunity to. 


desirous of attracting to this meeting all of Chemical Abstracts. - his refers to the 
users of the ASME Unfired Pressure V es- 


quality control group manage. 
“ment, and the training program needed. 

_ The last chapter in Part V discusses the > 
place of statistical quality control i in repre 
‘sentative manufacturing | and 


ope rations. 


the Ww wei is used i in ‘the current 
_Depe nding on the 
view, there may be room for ad ditional | 


"criticism. This reviewer feels that this 


organization wo book will be recognized as a valuable text * 


; and i is entitle od to a place in every library 
on statistical quality control. 


turers and users, representativ es from 
: petroleum industry and state officials. 
_ Those desiring to review the ene 
revision may obtain copies from the A.S.- : 
at 29 West 39th St., New York 
at $1. 00 each. ahem interested a 
are al also” invited to submit their written 
comments to the Secretary y of the 


New Executive 
Secretary © of Welding Society 


-‘Teceived from the American W Welding So- 


ciety vot the election of J. G. tothe 


“Magrath will ‘associ Ww ith 
the forme staff officers who will continue 
in their present. positions as follows: M. 
_M. Ke lly, Secretary; W. Spraragen, Edi- © 
tor of The Welding and 
of Welding Research Council; and S. A. 
Greenberg, Technical Secretary Form- 4 
erly connected. with the Air 
Sales C o., and more recently Sales Man- 
ager the Me: Aleer Manufacturing Div. 
Climax Industries, Inc., “Mr. Magrath has 
been since 1917 concerned with 
problems. During World War IT he was 
active in the exploration n of welding fabri- — 
cation and other flame-treatment process- 


| 


= 


in ing, in shipbuile ding» and othe r industrial 

ager. 

Thousands of Periodicals | q 

=. 3 Chemical and E Engineering 

Neu ews in ins: July 21 issue has an interest- 

ing article by Dr. } E J.C rane, the Editor 

recently published 209-page List of Peri- 

Ww hicl h are abstracted by Chemical 


b 1960 
cto er 


tec 
— fro 
| 
1s to be noted that the theory and in- Ur 
P erpretation of runs discussed on pages 36, 
— 
Cz 
— 
Gr 
A. a Pl 
} 
R 
‘Board of Directors of the A.W.S. = 
of scientihe research and develop-_ 
ment. An engineer-scientist and leading 
$2 
4% — 
— 
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| Abstracts . For all those who are con- quently 1 the many busy practicing engi- 
serned with in formation on pe riodicals, nee rs who long ago have e laid aside 
technical journ: ls, ete., which contain higher mathematics, cannot follow the new 
al in terest, this lis t “methods which ‘ “bristle with formulae and received from George Stern, 
would be helpful It in be obtaine mathemati ical operations. of f the ood | earch Laboratory, ongi- 
from Cc hemical Abstracts, Ohio» For these reasons the author presents 4 neering Experiment Station, Vi 
University, Columbus “10, Ohio, $2 an "short descriptive survey W which might i in- Polytechnic Institute, Blac Va 
per copy. terest and assist these practic ingengineers that the Laboratory can | supply for 
‘Dr. Cre ane give es an analy sis by countries i in the possibilities and limitations of the at charge of $2 per set a limited number of col- 
of the sources of periodicals of chemical new field of soil mechanics. intro- lections of 40 wood samples, the sample 
interest both currently in 1986. ductory paragraph touches on two of the § ‘size being, by in. sample 
data are quite signific ant. principal characteristics of soil— —internal 
ite slopes and re taining walls. The remain-_ 
‘ing three chapters include the subjec ts of spec ies. 
compression and consolidation of cohesiv 
materis al, dams and weirs on permeable 


foundations and conclude. with a caution 
that sound judgment and wide experie vn South Ahican Standards for 


are required in applying the principles of 4 ‘Alloys. 


Brazil...... 
British Empire 
Bulgaria 


' 


—= 


mee . ‘our apper ndices T ASTM. "Standards 
_adde dealing with expl ination of certain: 
_ theories and design as applied to specific” a number of specifications for ferro-alloys — 
problem ms inf founds ations ns and retaining wall” which the Society recently received from ane 
construction. book can be e obtained the South African Bureau of Standards, 
at $1.75 per copy from the Pub- with headquarters Pretoria, “South 
‘lishing C Corp. , 2 West 4: York, Africa. These are in draft form and are 
Pacific Const Building Officials. manganese, These South African Stand- 
Conference Holds Siver ards follow closely. AS.T.M. Committee 
Anniversary | Convention Ee 3’ Methods for C hemical Analysis, but 
the composit ion of some of the alloys 


Cuba. . can have : a far- -reaching ng effect is shown by 


ooo: 


States. 
‘Finland. 
‘France. . 
Germany. . 

Hungary 
International® 


+ aco 


aw wow 


Lon 


om 


moo 


‘Pailippine Islands. . 


ooo 


‘Tar Pacific Coast Building 

Officials: Conference has selected the from =) 
picturesque and awe-inspiring beauty of »y Committee ,A-9. because the Sout 


Ss 
Grand Canyon as the scene of its African § Standards 


Twenty -Fifth Annual Business Meeting of locally available 

and Convention, on October 21 to 24. 

The ‘Hotel: El Tovar and the Bright Angel 
Lodge on the South Rim of the Grand Ss di 

these data are modern and ‘uni there been issued some me codes 
they do show certain form building codes They have con- and standards which may be of interest to’ 
4) sistently recognized the inadequacy of old number of our members. A list of 


s = Ss 
: of periodical in in South and a antiquated building codes which have items 
merica for ex: ample, significant been so. ry prevs evalent ipalities 


Percentage figures for the British Empire the This inade- 
are the same now as about ten years ago. has been especit ally critical during 75-1947— ode of tice 

the total given, England has 381 _the Use and Care of Chain. 50 ce 
8, war and postwar years in their lack of €22.1-1939—Canadian Electrical 

Canada 107 Aust ralia recognition of new materials and the many Code, Part I (Fifth E 


noted that about half of the types ¢ of prefabricated ¢ construct ions. The 7 4 Essential Requirements 
appear in English. ‘Conference adopted and published i in 1946 Minimum Standards Govern-— 


revised Uniform Building Code,’ "which ing Electrical Installations 
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I liti Buildings, Structures and 
is eing used by many municipaliti ies, no Premisee—All Potentials, 
1 to Soil Mechanics on the West Coast, but throughout 3 No. 1(C)—Rules, Require 
‘Ta second edition of this There has been a very close re lationship Crossing 
i treative. by Dr. W. L. Lowe-Brown between the Conference and A S.T.M., ; 


of England on the subject of soil mechanics —_ inasmuch as there is a common bau in Pa 22.4 No. 108—Construction and 
points out that the field has been flooded | ~ promoting the use of standard and uniform _ Application o of Suppressors for — 


With» articles and books describing the > specifications. The Conference has made Ww Qualificati 
of research in “poll ‘usage of the wey M. for Application to Fabri- 


mechanics which has" been accomplished cating and Contracting Firms 
during the last thirty years. He contends Their Welding Personnel and 

that, unfortunately, "the ‘se articles ded a nce table noting : all 75 cents 
“book are written by specis ilists and M. Tefere ences, welll those of 


Do : tion for Iron and Stee 
men for one another’ and conse- Welding Electrodes. 
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mad 
iow Members to September 
he following 123 members were 
‘elected from July 7 to Septe smber 
30, 1947, making the total member. r= 
shi 6354. —- 


James are arranged Pat 


hog 


> man, Secret: ary- Tre: usurer, W. 
homa A ve., Milwaukee 7, Wis. | 
McGraw Exvectric Co., Philip E. Willman, 
Asst. Chief Engineer, Researe +h and De- 
Dept., W. Sixty- “fifth ‘St., 
38, Ill. 
MILWAUKEE E R AND Tr 
port Co., Tue, F. G. Hibbard, Asst. Engi- 
neer of W ay and Structures, 940 W. St. 
Paul Ave., Milwaukee 3, Wis. 
MALLEABLE AND Grey IRON) 
Works, C. A. Gutenkunst, Jr., Pr vesident, 
2773 . Twenty-ninth Milwaukee 7, 
Russer Co., W. W. Knight, 
18608. F fourth Ave., Cicero 
BEcKWITH, 
Varnish Co, 4501 W. Haddon Ave Chi- 
Curios, Leonarp C. _ Partner , Battey 
Childs, 231 8. LaSalle St., hicago 4, Ill. 
DReESHFIELD, Artuur C. Chemie val Engineer 
~ Consultant, 401 W. E ‘im Ave., LaGrange, i 
Osrerserc, J. O. Professor of 
Civil Engineering, Technological Institute, 
Northwestern University, Evanston, Ill, _ 
SaNrorp, Frank E., Director of 
Copper Wire Engineering Assn., 20 N. a 
Wacker Dr., Chicago 6, | 
KENNETH C., Laboratory Tech- 
- nician, Crane Co., 4100 S. Kedzie Ave., 
‘hicago, Ill. For mail: 204 8S. 
Ave., LaGrange, Til. 


= 
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Cleveland District 
LEVELAND Cap Screw _Co., THe, W. Cc. 
Cooke, Metallurgist, 2917-23 E. Seventy-_ 
AN Horn, K. R., Chief, Cleveland Research 
Division, Aluminum Research Laboratories, 
‘Aluminum Company of America, 2210 
Harvard Ave., Cleveland 5, Ohio. ay 


Detroit District 


eal Engineer, Dearborn, Mich. 

Wranporre Propucts Co., Cc. W. 
Oliver, General Manager, 1430 Sycamore 

Wyandotte,Mich, 

KENNeby, F. C., Development Engineer, U. 
«8. Rubber Co., 6600 E. Jefferson, Detroit 
i >A TTERSON, Donatp, Chief Engineer, Hunt. 
— Patterson, Box 73, Ferndale 20, Mich. _ 

Surer, Harovp R., Assistant to Director of 
Research, Wy: andotte Chemicals Cc 
W yandotte, Mich, 
Olin Ball, Consulting Food Tee 
gist, 408 E. Broadway, Maumee, ( 


” ANDERSON Om Co., F. E., Arnold W. Acker- 
man, Chief Chemist, Box 266, Portland, — 

a Bowser REFRIGERATION DiIvisION 
Thomas J. Lopiccolo, Chief Engineer 

OLYOKE WIRE AND CABLE Corp., Elmer 8S. 
Bartlett, Assistant General Manager, 720— 


Corp., 


‘New England 1 District 


Brookiyn, PRESIDENT OF THE BOROUGH OF, 


Plant Manager, Reliance. 


Pome. Co., D. P. Chie hief 


Maxw ELL, “Bryce, ‘Rese arch 


ILLIAMS, 


St., “Wheeling, Ww. Va. 
mail: Box 409, Wheeling, W. Nl. 
Mears, R. B., Manager, Research : 
tory, C arnegie-IHinois Steel Corp., 210 
Pi ttsburgh 13, Pa. — 

AN, J., Metallurgical Ob 
server, Carnegie-Illinois Steel Corp., Edgar 
homson Works, Braddock, “Pa. 
: mail: 2200 Walton Ave., Pittsburgh 10, 


ev 
c., Robert F. Cummings, 
I 


Buans. & 
3roadway, New York 


Foster Ware HEELER Frisch, 
Vice-President, 165 Broadway, New York _ 
= FHAU SER, Davip, Consulting Chemist, 64 
_ Riverside Dr., New York 24,N.Y. | 
BIxcer, Harry C., Assistant to the Presi- 
dent, Limestoni Products Corp. of 


Martin N., Assistant Chief Metal 
lurgist, National “Alloy Steel Division ot 

Bl: -Knox Co., Blawnox, Pa. [JJ 

Row, K. R. Narayana, Graduate Student, 
Carnegie Institute of Technology, Pitts 

burgh 13,Pa. 
Scorr, K. Research Engineer, Hall 
aboratories, Inc., Box 1346, Pittsburgh 


Pa. 


iea, 122 Main St., Newton, N. J . For 
mail: 76 Ryerson Ave., Newton, N. J. 


Charles A. Riedel, Chief Engineer, Bureau | 

of Highways and Sewers, Municipal 

Bldg., Brooklyn 2, N. Y. 

Cortey, Rorert N Sales 

The Corley Co., Inc., 629 Grove 

ABAUGH, CLEVELAN St. Louis District 

AGNER Taow: | Co., John 


tists’ Supply Co. of New York, 220 W. 
Forty-second St., New York, N. Y. For OW: agner, President, wet Sangamon, 
Decatur 2, = 


Ss Ss ans, L 
Laclede Steel Co., Alton, 
Rarnett, Watter P., Chief Engineer, 
“Missouri Rolling Mill Corp.. 6800 Man-— 
chester Ave., St. Louis 10, Mo 
ZanaeE, Max, Chief, Preventive Maintenance 
Branch, Granite City Engineer Depot, 
War Dept., St. Louis, Mo. For mail: 
Warwick Hotel, 1: 5th and Sts., St. 
Louis, Mo. 
New York 5, N. Y. 
_Norwicx, BRAHAM, Laboratory Director, 
“Beaunit Mills, Ine., 450 Seventh Ave., Southern California District 
-NewYork1,N.Y. 
Bell Telephone Laboratories, Mountain themist, 2244 E. 
 Ave., Vernon 11, Cali 
B. Oficer-in-Charee: : Colonel, JERROL O., Chief Chemist, Purex 
‘Quarterm Corps ‘Inspection Service. Ltd., 9300 R: aro 
41 E. Sixteenth St., New York 3, N. Y. 
Rockow, THEODORE GEORGE, 
Microseopist, American ‘Cyanamid Co., 


Stamford, Conn. 


‘Northern California District 
CONNER, 


“Baldwin 
teenth St. 


Locomotive Works, 2929 Nine- 
. San Francisco 10, Calif. a 
Roserts, Watrer C., Director, Pacific. 
Engineering Laboratory, 604 Mission ‘St. 
San Francisco 5,Calif.§ 
San F RANCISCO, CITY County 
Pusuie Utiiiries C OMMISSION, ENGINEER-_ 
na Bureau, A. O. Olson, Manager and 
Chief Engineer, 425 Mason St., 


/Franci isco 1, Calif 


"Philadelphia District 


B., Research 
- Chemist and Patent Attorney, The Den 


mail: 
Jones, Henry Wane, III, Assistant Chief 

Engineer, American Tube Bending Co. " 

Inec., 5 Lawrence St., New Haven 11, 
M ARSHACK, Et UGENR, 


112-27 


= , Inc., 67 W all St., 


Gate 4 


M \CKINTOSH, 


Angeles 4, Calif. 
ASHBURN, Harotp W., Vice- President, 
~ Research, Consolidated Engineering Corp 
620 N. Lake Ave., 


- 


Western: New York and Ont 


AMERICAN ‘Le BRICANTS, In 


lich, Chief Chemist, 

Buffalo 6, N. ae 

Farnuam, Gorvon Srvart, Chief, Develop 
ment and Research Section, 

Nickel Co. of “om a, Ltd., 25 King St., Ww. 


_ Toronto, Ont., (Canada, 


ETT, Pp EABODY DY AN 
Sts 


Bellinson, Superintendent, andards Test. 
_ Engineer, 1343 W. Cumberland St., Phil: < Pe ing Lab., 433 River St., Troy, N.Y. § | 
MMERILI UBING OMPANY IVISION, A. Cc hemist, Fuller Ave., wranc apl 
Davis Co., HL B., Tue, Harry Feinberg, | 
WwW FounpRY Pipe Corr. Technical Director, Bay ard and Severn 
ullipsburg, Dayton MALLEABLE IRON o., Tue, Harold 
AL Kus, Wiitiam, V ice-P Saurer, Chief of Metallurgy, Box 980, 
Oil, Soap and Chemical Co., Ine., 1041 Dayton 1, Ohio. 
Frankford Ave., Philadelphia 25, Pa. pu Ponr pe Nemours Anp Co., Ine., E. 
 Boaas, Irving H., Bituminous Concrete “AceraTe RESEARCH LIBRARY Mrs. Anne 
Engineer, the General {Crushed Stone Duke, Librarian, Waynesboro, Va. 
Drake Bidg.,Easton,Pa, Finer Manvracturine Co. ALA. Kuhn, 
Princeton University, Princeton, N. J. GENERAL TEXTILE MILLs, INc., Thomas H. 
For m: ustic s Charl- 4 yarber, Assistant to — 
1200" Engineer, =Hanna Manuractrurtna Co. THE, 
~ American Pulley Co., "42 00 WwW issahickon Chester A. Olson, Chief Chemist, 95 W. 
Ave., Philadelphia a 29, Pa. Long St columbus 15, Ohio. 
NorGeE Macuine Propucts Division, Bore 
4 rict Warner Corp., Leland K. Warrick, Chief 
ngineer, 2696 Lake Shore Dr., Muskegon, 
A. B., Manager, Alloy andStain- Mich. 
less Steel Sales, A. M. Byers Co., Clark ‘Texas Founprtss, Inc., Cal C. Chambers, — 
Bldg., Pittsburgh,Pa. == President and General Manager, Box 180, 7 
J. S., Assistant Chief Metal- Lufkin, Tex. 
_lurgist, Sharon Steel Corp., Sharon, Pa. Benverr, EARL Principal 
IcCLuskKEy, WILLIAM OLIVER, JR., Presi- ~~ Bureau of Soil Mec anics, New York 
Cc Engineering Co., 17th State Department of Public V Works, Gov. 
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d E. Smith State ¢ Office Bldg. 


BIRKENW stp, E. S., Engineer of Bridges, 


Southern Railway ‘System, 307 E. Fourth | 
St., Cincinnati 2, 
Technical Servi 


Director, National Cotton Council of 
_ America, Memphis 1, Tenn. For mail: 
 -4406G St., N. W., W ashington 5 
Martin E., Test Engineer, Gen- 
eral Electric Co., Schenectady, N. Y. For 
mail: 241 “Highwood Ave., Ridgewood, 
Epwarp Ce cit, JR., Research Assist-_ 
ant, University of Illinois, Urbana, Ill. 
For mail: 410 St., Champaign 
Practice, 301 E. Fern St., Tampa 4 Fla. 
CotumBus, City or, ENGINEERING DEPT., 
City Engineer, Court House, Columbus, 


Ga. 


Crontn, Davin I., Research Director, Univis 
Lens Co., 401 Leo S St., Dayton 1, Ohio, 
Currorp L., Consulting Engineer, 
Harold Hoskins and Associates, Inc., 229 
N. Eleventh St., Lincoln8, Nebr. 
Dies, A. S., Chief Chemist, Canada Ce ‘ment 
L td., Phillips Montreal 2 3. P 
Wolverine Chemical Co., Box 382, St. - 
Gonewer, L. F. Manager, Development: 
Dept., J. M. Huber Corp., 
GosHorN, J. H., Assistant Chief Engineer, — 
Ohio State Highway Testing and Research 
Labor atory, Ohio State University Cam- 
_pus,Columbus, Ohio. = | 
Ricuarp H., Equipment Engineer, 
Army-Navy Medical Procurement Office, 
Development Division Labo-— 
ratory and Branch, Carlisle Bar- 
Hyarr, Cuartes S., V ice-Preside nt, Colum- 
ie bus Coated Fabrics Corp., Seventh and > 
Grant Aves., Columbus, Ohio, 

E. , Physicist, Southern 
Regional Research Laboratory, 2100 
Robert E. Lee Blvd., New Orleans 19, La. 
For mail: 6057 "Louisville St. » N ew 
Jongs, ARNoLD, Sales Manager, E very= 
body’ 8 orp., 1001 Fletcher St., Ander-— 
gon, Ind. For mail: 587, Anderson, 
Ind. : 

Barons. Aw, THomAs 


W. CRUM, Director of the High- 
* way Research Board of the National — 
Council recently received the 
lowa State College Alumni Merit Award © 
from the Alumni Club of Chicago o, the 
award being bestowed upon outst: anding 
alumni for meritorious: service in. “their 
fields. Affiliated with A.S.T.M. since 1911, 
Mr. Crum has been active in several of 

| technical committees ars, 

= ARPAD L. N NADAL, 
Rese 

awarded the Worcester Reed W 

Medal, honoring noteworthy 
tions the permanent literature of 
engineering, by The American Society of 

Mechanical Engineers. Dr. Nadai will 
receive the Medal formally at the Society’s 
meeting in Atlantic City in De- 
earlier this year. 

delivered the James Clayton Lecture 

fore the British Institution of Mechanical 

~ Engineers in London and Manchester. 

‘ “His paper on the plastic flow of metals, in’ 

which field he is an internationally known 
ist, won the. acclaim of sc ientists- 


 Perrs, R. G., 


PoweE Donatp E., Chemist, Susquehanna 


SEARCH PROJECT, K. B. Woods, 


mail: 
Borger, Tex. | a 
ing and “Maintenance Division Bi U. 


Award, highest for technical achievement 


‘ inerease favorable stresses in the surfaces 


ager, Industrial Welding and T esting 
Laboratory, 224 Hamilton St., Houston, 
Tex. For mail: 6619 ‘Lozier St. ., Hous- 


ton.Tex, 


Lewis, WAYNE U. 8. Forest 
Products Labors atory, Madison, Wis. 
MARQUETTE, 
Pusiic W ORKS, J. A. Clulo, City E ngineer, 

ity Hall, Marquette, Mich. 
McCormick, 


Crry or, DEPARTMENT OF. 
Lewis Montrorp, Chemist 
and Tester of Rubber and Rubber-Like 


Allison Division,General Motors 


-Corp., Indianapolis, Ind. or mail: Box 
64, Indiar: apclis6,Ind. 
Jom C., Director, Ww ashington 
‘Testing and Engineering Services, 1756 
Arlington Ridge Rd., Arlington, Va. 
Hay NE, Chief, Airport 
ngineering and Construction Division, — 


N.W.,Atlanta,Ga. 
Superv isor of Qu: lity Control, _ 
Sylvania Electric Products, Inc., Plant 1, 


Marietta St., 


Co., 8 W. Mz ain St., Ni Nanticoke, 


AY RE- 
Associate | 
Director, Civil Engineering Bldg., Lafay-— 
Rosy, L. E., Jr., Superintendent, Peoria 


Pu RDU EU NIVERSITY, 


P Malleable Castings Co., Peoria 1, Ill. l. For 


Box 597, 
Scumipt, A. W. 


Acting C hief, Power hag 
Bureau of Reel: amation, 
Washington 25, D.C. 
SHERRILL, Head Chemist, Sken- 
andoa on Corp., 12 201 Broad St., Utica 
Nye-W ait Co., Inc., Auburn, 
University oF CHaTTanooca, STRIAL 
Research Institute, J. H. 
Chattanooga 3, Tenn. 
~Worrorp Liprary, James C. 
-Loftin, Associate Professor of 
Ww 00D, Lyman W., Civil 8. 


than U. S. Possessions 


ALKNOVSEE HNEDOUHELNS BOLT, NARODNI 


Nadai has been interested and 
active: 


various phas of AS.T. M. 
work, and in 1931 he delivered the 
AS.T.M. Marburg _ Lecture on “The 
Phenomenon of Slip in Plastic Materials.” 


¥. -ZIMMERLI, Chief Engineer, 
Barnes-Gibson- ‘Raymond, Division of 
Associated Spring Corp., Detroit, has 
elected to receive the Albert Sauveur 
conferred by the Ameritan Society 
Metals. The citation reads “for his basic 
research in the field of shot peening to 


of metal parts.” Mr. Zimmerli has been 
representative of the Barnes-Gibson-Ray- 
Division A.S.T.M mer mbership 
since 1929, has been active in Com- 
A-1, B-4, E-9 for many years, 


and is presently Vice-Chairman of the 


C. H. SAMANS has named Chief 


the Mets allurgical Section of American 
Optical Co.’s Research Laboratory, 7 
Southbridge, Mass. Dr. Samans joined 
American Optical Co.’ s Research Labora- 
tory in 1931 as Research Me tallurgist. eo 
WALTER J. RILEY has been ap- 
pointed Divisional Sales Manager in 
charge of the Technical Sales Division, 


and and on the Continent. Dr. estvaco Chlorine 


rey, England. 


PODNIK, Ge neral Man- 
ager, Falknov n.O., Czechoslovakia. 
NDUSTRIA ELEcrRICA DE M&xico, 8. A., 
— Tom: as Rodriguez V, Divisional E ngineer, 
_ Avenida Morelos 110, Mexico, D. F. . Mex. . ° 
Catc1 E Cement: D1 Sront, 
_ A. Creseto, Colleferro, Rome, Italy. am 
ALL, Lrp., KenNetTH, Robert Todd, 
_ Chief Chemist, Churchill Ra., Doncaster, 
Yorkshire, England. 


Becker, Mavrice Lu ND, Superintende nt, 


_ British Iron and Steel ws h Assn., 
Park Lane, London W. 1, England. or 
mail: 68 Hurst Rd., E hase Molesey, Sur- 

Castro, Rene J., Head of Research Labora- 
tories, Aciéries E lectriques d’Ugine, Ugine, 
Savoie, France. For mail: Les Char- 


-mettes, Ugine, Savoie, France. 
Civil Aeronauties Administration, «84 = 


Harris, Hersert, Works Me tallurgist, 
 Babeock & Wilcox, Ltd. Re Seot- 


HERMANN, Gunrer, Technical Manage Tr, 
Cristais Prado Lt la., Av. Celso Garcia — 
1467, Brazil. For mail: Rua Nacaia 

No. 18, Sio Paulo, Brazil. 

LENSTEYN, F. J., Director, ‘Rijkswegen- 

Gravenhage, Holland. 

Max, Managing Director, Come 
teries et Briqueteries Reunies, 3 Montagne — 

Ow EN, STANLEY F .. Executive Engineer, 

ublic W orks Department, Head Office, 

a Kuala Lumpur, Selangor, Malaya, India. | 

Peuiscu, JoHn, Technical and Consulting 

Chemist, Swiss-Argentine Industrial and 
Chemical Laboratories, 669 Chac ‘abucost, 

Puiipo y Moraes, Reng’ S. Chief Engi- 

neer, Soil Laboratory, Public W orks 

10 No. 55 Vedado, Havana, Cuba. —" 
SHANNON, Boyp, Chief Assistant 
Ltd., Ergon House, Boreeferry Rd., 

TENNEY, H. ler, r, Los 
Alamos Scientific Laboratory, Box 1663, 

ARGAS, Joaquin, Chemical Engineer, In- 

Cre Industrial 8S. A., Apartado 2830, 
Lima, Peru. For mail: 6 de Agosto 

[J] denotes Junior Member. 
= (8] denotes Sustaining Member. 


York City. Associated with the company S 


since 1936 in v various technical and 
searc h activities Mr . Riley was most 
recently Assistant to the Technical 
Director in New York. A member of 
the newly formed A.S.T.M. Committee 
Magnesium Oxychloride Cement, he 
has been named Chairman of the Sub- 
committee on Methods of Test. 
WILFRED F. GILLESPIE, Technical 
Director, Gaylord Container Corp., Boga-_ 
lusa, La., has been designated as President — 
of the Technical Association of the 
and Paper Industry since that office was 
left vacant by the sudden death: 
Ww orthen E. Brawn, 
GEORGE R. THOMPSON, City E 
pe of Detroit, Mich., has been elected | 
Preside nt of the E ngineering Society of 
‘Detroit. Mr. Thompson is a member of 
AS.T.M. Committee C-6 on Drain Tile, 
representing the American Public Works” 


CHARLES F. KETTERING 
meraber r of A.S.T.M. for 1 many years, has 
retired as Vice-President in Charge of 
Research Labs., General Motors Corp. 
having reached the normal retirement age. 


Dr. Kettering has been associated with 
General, Motors since when the 
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he was a s co-founder, were were quired by the 

Corporation. During his work with | 
~ Dayton and later with General Motors, — 
projects of far-reaching significance have 

developed. He has also done pioneer- 
GY ing work i in the field of medical research. 
He will remain a Director of General 


Motors and also se rve as a Consultant. 


Charles L. McCuen, Vice-President 
~ succeed Dr. Kettering as General Manager 


Charge of the Enginee ring Staff, will 


of Research Labs. Div., and James 


ae Crawford, who had been General Assistant 
to Mr. McCuen , has been elected Vice- — 
President in Charge of Engineering Staff. 


- CLARENCE H. LORIG and RALPH 


_ A. SHERMAN, together with four — 
veteran members of the Battelle Memorial FR. ASER, / Asst. Manager, ‘Develosment 


Institute staff, have been named — new 
As ssistant Directors, this action represent- 
a p ‘the development of the 

Battelle plan of research operation, under 

which departmental lines merely 
nominal and full coordination of research 

is achieved by joint attack of 
Grede Foundries, Inc., Milwaukee, 
elected as class B Director of the 
Federal Reserve Bank of Chicago. “ie 
P. McALLISTER, active in the 
of Committee A- on Ste sel, 
appointed Assistant Manager, 
was formerly Met ‘allurgical E ngineer 

WILLIAM A. HAMOR, Assistant 

on 3 Director of Mellon Institute of Industrial — 


_ Research, Pittsburgh, , was given the the organization in 1920, becoming Chief 


4 honorary degree of Doctor of Science at 
sll the commencement of the University of 
Louisville. Dr. Hamor has been affiliated 
As S.T.M. since — 8 

J. DEFRANCE, a representative. 


_ of Goodyear Tire & Rubber Co., Akron, = versity for his contributions in the field 


~ Ohio, on Committee D-11 since 1938, has 
been promoted to Assistant Manager 


France been ‘with: Goodvear for 
years. He and Ian D. Patterson, the 
newly appointed Manager of the Depart- 


ment, will supervise development work on 
+ compounding, adhesives and coatings, 
Pliofilm packaging, and other chemical 
product activities. 
BRADLEY DEWEY, President of the 
a Dewey & Almy Chemical Co., Cambridge, 


Mass., has received the Medal of Merit, 


one of the nation’s highest awards, for — 
his outstanding services to United 
States as Deputy Rubber Director from _ 
: a 1942 to 1943, and as Rubber Director from 
1944, and for his services 
Chairman of the Guided Missiles Com- 
mittee of the Joint Chiefs of Staff. 


a WILLIAM M. MURRAY, JR. , Acting 

Head of the Engineering Division of the 
Southern Research Institute , Birmingham, 
 Ala., has been appointed Assistant Direc-| 


tor of the Institute. 

LOUIS J. ROHL has been appointed 

~ Chief Metallurgical Engineer of Carnegie- 

S Illinois Steel Corp. He had been Assistant 

Chief Metallurgical Engineer since last 
= and associated with the company — 


has N.. 


Lukens Steel Co., , Coatesville, Pa. ser 


| == of Standards Direct 
Teading as follows: 


4 in Canada, has retired from his 


NON-FERROUS INGOT MET AL 
TITUTE, Chicago, has announced 


the appointment of Isadore Glueck as 
_Seeretary- -Manager, succeeding R. D. T. 
Hollowell, who has retired red 
JOSEPH J. MAYER has been elected 
Vice-President and a Director of the 
Lumen Bearing Co, Buffalo, to succeed 
continue to serve as General Superin- 
i: HAROLD ‘HILL “Assistant Chief 
Bethlehem Steel Co., Bethlehem, Pa., has — 
been nominated for the Presidency of the 
American Welding Society; and O. B. J. 


personal membership dates “trom: 1900, 


_ affiliated with a large number of technical . | 
committees and he took a most active 


in the ferrous metal committees. He pre. 
sented a number of technical papers which 
appeared in early Proceedings dealing 


evaluation of paints, ete. Mr. Job will, 

continue to reside in the Vicinity of 
Montreal, his address being 649 Roslyn 

Ay e., W estmount, Province of f Quebee 


RALPH WILCOX, heretofore Produc 


tion Superintendent at the Detroit plant 
of Gerity-Mic chigan Die Casting Co. , has” 
been named Manager of the Detroit. 
division. Mr. Wilcox is a ‘me mber of 
Committee B-6 on Die-Cast Metals and 


Alby. 


- THOMAS R. C. WIL SON, former 


years in that position. 
the late C. H. Bierbaum. . Mr. Mayer 
E ngineer, Fabricated Steel Construction, — 


and Research Div., Th 1e International 
Nickel Co., New York City, is the nominee 

for Second Vi ice-President. Nominees for 
Directors-at-Large include David Arnott, 
Vice-President and Chief Survey or, 
Bureau of ‘Shipping, New 

"HERBERT C. HALLER has recently 
joined the Forstmann Woolen Co. , Passaic, 
J. aS Assistant Director of Research. 


_ Chief of the U.S. Forest Products Labora- 
tory Division of Timber Mechanics, 
York Nadine, has ‘been appointed. 
Secretary-Treasurer of the Forest Prod- 
a ucts Research Society. Mr. Wilson, now 
in charge of the Society’s permanent ‘office ae 
Madison, also will continue his 
sulting timber e engineering practice. 
Philadelphia, where was Chief Chemist. -nouncement of the appointment was 
for the past nine years, made by FRED W. GOTTSCHALK, 
Chicago, President of the Society 


PHIL IP SPORN has elected 
President of the American Gas and 

Electric Co. and of its engineering and 
management subsidiary, the American 
Gas and Electric Service Corp., New 
‘York City. He joined the staff of 


~ Lumber and Treating Co., followi ing action 
of the executive board. Information from 
this relatively new society indicates that 
their membership has grown to about 600; 
their first annual meeting i is to be held i in 


- Engineer in 1933 and Vice-President in 
charge of all engineering operations in 
1934. Mr. Sporn received 
Edison Medal of the A.I.E.E. and the 
1946 Egleston Medal of Columbia 


Gottschalk 
Committee 

BARRON for ma 


Both Mr. Wilson and Mr. 
active in A.S.T.M. 


on Wood. 
EDWARD 


of utility engineering. He has been active 
for many years on A. S. T.M, Committees 
D-9. 


Macy ads has sivenn- 
ing the work of its Bureau of Standards 
which this year celebrates its 20th Anni- 
-versary. _ The big display in The New 
York Times of Tuesday, August 12, 
was in a sense a tribute to the Macy’ a 


Cosmet Illinois Steel Corp. has retired 


months or so. He has been interested 
- the A.S.T.M. organization for many 
a vears and his present membership dates 
or who estab- JW”. TT, formerly Vice- 
lished it, EPHRAIM FREEDMAN, President of Union Carbide and 
very active in many phases of A.S.T. M. ~ Carbon Research Laboratories, Inc. , has 
work. T hrough an innocent slip of = from the company and has also — 

-and work in A.S.T.M. He has been 
interested in many phases of the Society's 


printing, the ad is more than a tribute 

Boe there is a special P.S., in part 
technical: work and was chairman of 
_ Committee A-9 on Ferro-: Alloys, in addi- 


“Happy testing, Eph, 
and our apologies for breaking your per- 
fect record. (This P.S. is the only part 
of a Macy ad in twenty years that you 7 
didn’t see before publication.)”—but 
earlier in the P.S. they misspelled his first Committee on Filler Metal. With the 
_name “Eph lectro- “Metallurgical: ‘Co. from 1914 to 
‘The advertisement shows many special 1921, he was with the Union Carbide and — 
devices for carrying out the test, Cs arbon Researe h since 1921. 


he ‘Milton Co., L 
lontreal, leading inspecting and testing 
EDW: ARD CECIL IR., 


position, although he is still connected a -. Research Assistant, University of 


with the ‘company. One of the very Illinois, Urbana, is now Draftsman with 


ober 1947 


“Members A. 8." M. "Perkins & W ‘Will, Architects, 


JLLE 


from service with the company. However 

he has undertaken certain studies for the 

United States Government Japan 
expects to abroad for about 


relinquished his committee he 


\ 


| 


with locomotive materials, rails, “the 


Technical Director of American 


Chicago, October 31 and Nove:ber 


tion to serving on Committee A- 1 on as 
Steel, and the Joint A.W.S.-A.S.T.M. 


through the years he has been 4 


part in specifications work, pe 


ny | | 
‘years Chief Metallurgical Engineer ON 
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ORGE W BORTON, member of Iron Age. He was particularly -E. V. ROMAINE, recently “of the 
AST. M. since 1909, has retired as Presi- in the foundry industry and in this con- mody Research Labs., Ine., Philadelphia, 
dent and General Manager of the e Pennsyl- nection, has served for many years on Pa., is now Manager, Technical Sales, 
yania Crusher Co. , Philadelphia, »Pa - A.S.T.M. Committee A-3 on Cast Iron. ~ Pennsylvania a Industrial Chemical Corp or 
HENRY MUSCH, III, is now long-time A. S.T.M. member, he has al- Clairton, P a. 
tion Engineer, Marlin Firearms Co., New _ Ways taken a very genuine interest in the CH. ARLES J. HUBER, formerly lie, 
Haven, Conn. He was formerly with A. E. ‘Society’s work. 


gaged in private practice in Plainfield, 
Broughton & Co.., , Mt. Carmel, Conn. Announcement has been received from J. is now Consulting Engineer with 


Research and A.S.T.M._ Com any irector, Baltimore Paint & Color Works, ‘4 

of the Inland M: >tur- ofa course in paint, varnish and lacque r N. AUSTIN ELLMORE is now 

ing Div. , General Motors Corp., Dayton, i to be given at Johns Hopkins — ated with the Crescent Industries, Chi- 

Ohio. Flower has been active for University, Wednesday evenings, the first. cago, Ill. Hewas formerly connected with 

years in A.S.T.M. Committee D-11 lecture scheduled for October 1. DR. Utah Radio Interna- 

on Rubber and Rubber-Like Materials. WILLIAM T. PEARCE, Consultant on Detroit, 


Kuehne Mfg. Co. , Mattoon, and is ia the /OTp., etroit, has ope ned | 
now Asst. to the Vice- President, St: and- turer in this course. Dr. Pearce was form- = own offices as Consulting Engineer in the 

SIDNEY W EN IGER for merly Plant EUGE NE BEI ORENC NCE ROBE RT HEDRICK has joined 
Engr., Labs. & Mfg. Co., Inc., has open the staff of Calvert Distilling Co., Clarion, 
1e Lorence Studio of Photography, Buf- as Chemical Engineer, “having 


Peapack, N. J., is now : 
Sheffield Farms Co., Inc., , Merrick, sa -falo, N.Y. He was formerly Chemist with signed his position as Chemist at Purdue — 
Univ versity, Lafayette, ‘Ind. 


the L a 
C. A. HUGHES has been appointed Pro- | RAY) MOND PIE s. ING BE RG A.S.T.M. 


fesso: of Structural E ngineering, Purdue transferred from the US. Nav al Drv- and Committee me smber, has re- 
University, Lafayette, Ind. He was pre- docks, Pedro, Calif., to the Naval tired as ‘Principal Materials Engineer 
viously Associate Professor of Structural Test Station, Inyokern, , Calif. the National Bureau of Standards. 
at the University of Minne ROBINSON, formerly MICHAEL KENT is now Textile Tech- 

gota. with the Attock Oil Co., Ltd., , Rawalpindi, nicis in, American Institute of Laundering, 
CHARLES E. SCHAFFNER, — “India, is now associated with the Burma York City. He was previously 


the U. S. Army, has returned to civilian Cement Co., Ltd., Thayetmyo, Burma. ciated with M: anville Fabrics, Inc., ina 
“life and is now Assistant Professor, De- | 7 similar capacity. 
of Civil E ngineering, Poly tech- DWIN 8. WORDEN, JR. has an- 


nie Institute of Brooklyn. nounced opening of his own offices as HE RBERT formerly 

Packaging and Materials Consultant, Assistant Chief of Textiles, United Nations 
FR ANCIS B. FOLEY, , Superintendent hite Plains, N. Y. He was previously Relief and Rehabilitation Administration, 
| Research, The Midv ale Co. , Philadel- affiliated with Edgar Steiner & Co., New D. _is now Director 


| phia, has been nominated for President of §_ York City, as Research Engineer. 7 : 


American ‘Society for Mets als, with W.S8. AMES, formerly Specification 


election to be confirmed at the Annual — Ww riter with the United Rexall Drug Co. | 
_ Meeting in late October in Chicago at the 


National q 
ional Metal Congress. Very active in ‘Quality ‘Control Div... Jeney City, N. J. 


AS.T.M. work, with a wide circle of _ >, 
Architects, Pasaden na, in a similar capac-— Ss N 
in the Society, pleting He was formerly Assistant Sales Manager, 


tem as A.S. M. Vice-President. H. K Allied Home Pr ‘roducts, Beloit, Wis, 


— is now associated with Bennett & Be nett, 


_ and the Fluor Corp. of Los Angeles, Calif., 7 


WORK, Manager of Research and De-| PIE TER HONIG is now in Batavia, £ E. THUM, Editor of of - Metal Progress, — 


a Java, as Commissioner for the Nether- 
lands East Indies Institute for Rubber Re- JORN CHIPMAN, Metal- 


A h. H f lv a lurgy, "Massachusetts Institute of Tech 

Vice-President. Mr. Work has been a_ _— f e was formerly Commissioner, nology, H. J. FRENCH, Vice-President of oe 

member of A.S .T.M. since 1924. Board for Netherlands Indies, Surinam & 
Past- 


the International Nickel Co., Inc., O. T. 
GEORG E B. -WATERHOUSE - MARZKE, Supervisor, Naval Reses arch 


of the American Society DWARD FAUSER has retired as Laboratory,andCYRILS.SMITH, Chief 
and E Technical Adviser | for E. I. du Pont de of the Institute of Metals at the Univ ersity 
ie Massachusetts Institute of Tech- Nemours and Co ., Ine., Chicago. of C hicago, have bee en appointed to form a 
nology, is at present in Bogota, Colombia,  ¢ Fauser has rendered active service on Com- metallurgical advisory committee to the - a 
where, at the request of the mittee D-1 on Paint, Varnish, Lacquer, _ National Bureau of Standards. 
government, he will inv estigate the feasi- Related ts since M. GROVER, Lloyd’ 8 Register 

bility of establishing a steel plant. Pro- GEORGE N. THOMPSON, formerly of Shipping, has been transferred from 

fessor Waterhouse is a long-time A.S.T.M. | Chief, Div. of Codes and Specifieations, Baltimore to Pittsburgh where he will be | 
member and an active participant in vari- | National Bureau of Standards, Washing-— ‘< surveyor for steel testing duties. 

ous technical | committee activities. ton, D. C., i is now Assistant Chief of the 

C.W. WHEATLEY, who has been newly organized Building Technology CASE SCHOOL 


ris SCIENCE, Cleveland, Ohio, has ‘cha an 
tatory Director at the A. O. Smith Corp., q “Divi: sion of f the Bureau. 4 ang 


e Case Institute of 
Milwaukee, has been appointed General Lu EW IS LUCKE NBACH ey. 


Manager of the firm’s plant at Houston. ‘Designing Engineer, Russel and Axon, AL G OLDBLAT’ T, Distrie, 
.% Wheatley has been representative of | Daytona Beach, F la. . He was formerly sultant for the Applied Research Labora- as 

the Smith Corp. A.S.T.M. membership for —_ associated in a similar capacity with Hardy _ tories of Glendale, Calif., has opened a _ 

years, serving on Committees A-1, S. Ferguson and Co., Inc., of New York Chicags ae 
EDWIN F. CON E has retired from his | VALLE-RODAS, previously 


work on Materials and ng with Embajada de Bolivia, Caracas, Venee ALBE ERT D. KING, 

| Hebecame editor of its predecessor, Metals aa is now Soils ‘Engineer, Direccion De | ated with DeBell & Richardson, Spring- wo 
and Alloys, in 1935 after having spent — _ Obras de Rie iego —— de | Obras field, Mass., has opened offices in North- 
about 20 years on the editorial of Publicas, in the same city. ampton, Mass, as ( E Engineer. 
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Society Appointments Calendar of Society Meetings 
BW. McMut LLEN, Dire OUNCEMENT is. AMERICAN Soc or Toot ENGINeers 
ector of Re- ANNOUNCEMEN r is made of the 4 Meeting, October 


following appointments: 1, Boston, Mass. 
1916, Mr. MeMull ing __L. B. Jones, The Pennsylvania ember 3-5, Chicago, Ill. 
en h es , 
1 Interested Co., on the Administrative Committee on Nationa, Execrric MANUFACTURERS 


“4 in many A.S.T.M. activities and he con- Simulated Service Testing, = 8 
tributed unsti intingly of his energy and tal- H. A. W AGNER, Detroit Edison Co., 
ents to the advancement of the Society’s Flite eat Committee B 16 on Pipe ee eee ovember 3-7, Chi. 


activities. At the time of his death he was Flanges and Fittings, succeeding Sabin a ago, Ill. 
affiliated with Committee D-1 on Paint Crocker American Institute or Execrricar 


‘Varnish, Lacquer, and Related Products _ Larry Cranston, United States R General N 
and also Committee C-16 on Thermal In- ae on ASA Sectional Committee L 3 on és vember 3-7, Chicago, Ill. 
gulating Materials. He served as a mem- ‘Specifications for Rubber-Lined Fire Hose, oF AUTOMOTIVE ENG 
of the Board of Directors from 1943 to succeeding A.M. Finley, Lubricants, November 6 


Ohio State Highway Test- Mayo, Tulsa,Oklan 
of "Technology, and Research Laboratory, and & Ray ELecTRON DIFFRACTIO} 
later t ht tk Before E ATTIMORE, ingineering Consultant, on nual Conference, November 7 “Mellon 
iter taught there. Before joining Eagle-— ane Bee tional Committee A 1 on Cement. 1 f Ind IR h, P 
Direct Re tk nstitute of Industrial esearch, Pitts 
immons Co. of Kenosha, Wis. One and 
and W. retires. = -Feperation or Parnt anp V ARNISH 


his notable technical activities involved 
water emulsion paints. In his death the Tube Co., on ASA Sectional Committee pucTioN Ciuss—November 


Society loses a most interested and active _B_36 on Wrought Iron and Wrought Steel a bassador Hotel, Atlantic City, 


alts 


member, and his loss will be felt keenly by ipeand Tubing, ms te 
his many Society friends and associates. Joan Wortn, Bethlehem Steel Co., Inc., 
on ASA Sectional Committee B 18 on Bolt, AME RICAN INSTITUTE OF STEEL C 
PowELu PARDEE , New York district Nut and Rivet Proportions, succeeding E. TION—25th Annual Novem. 

manager for the Inland Steel Company J. Epwarps. Roney Plaza Hotel, Miami 


(September 9, 1947). A member of the _ H. Incsera, National Bureau of Stand-— ‘Beach, Flan” 
Society since 1912, Mr. Pardee had been— ards, on ASA Sectional Committee A 2 on American Perroteum Institut TE—/ Annual 


&é for almost twenty- ‘ve years a member of 3 Specifications for Fire Tests of Materials = Meeting, November 10-13, Stevens Hotel, 


and Construction, succeeding R. P. Miller, Chicago, 
Committee A-1 on Steel. He had been y Ns P Lac 
filiated with his company for almost forty ATIONAL Parnt, VARNISH AND Lacquer 


years following his graduation WALKER REYNOLDS, Alabama Pipe Co., Assocration.— —November 11-14, 
ASA Sectional Committee A 4 on Jor Hotel, Atlantic City 
niversity of Chics ago. Standardization of Plumbing Equipment, or Hote antic 


succeeding J. D. Sropparp, with C. 8S. Cole 
A. Cor BY, Preside nt, The lacing P. J smith as alternate. Annual Water Confer. 


te Company (: August 14, 1947). Mr. Cor- Sears. & ence, November 12-14, Hotel Ww illiam 
ley had been active in the work of Com- — gn ASA Rn se Committee L 4 on Speci- 7 Penn, Pittsburgh, Pa. = 


mittee A-7 on Malleable-Iron Castings fications and Standards for Sheets and Socrery or 


since 1936 when he the Society. succeeding W. H. Wuitcoms. Transport, December 1 13, The » Continen- 
Mr. Corley’s son, Robert N. Corley has 
aa recently become a member of A.S.T.M. 


ner Co., Bellefonte Div., Belle fonte, Centenary A Amerte AN OF MECHANICAL Enar- 


(September 20, 1947). Re pre sentative of sa > NEERS—Annual Meeting, December 1-5, 
Warner Co. membership and actively AN  Chalfonte-Haddon Hall, Atlantic City, 
terested in Committee C-7 on L ime for Hicnway Researcn Boarp—27th Annual 
is being arranged by the Uni- Meeting, December | —5, National Aca 
versity of Li iege Associ: ition of E ngineers emy of Sciences, Washington, D. 
Ror JABLONSKY, County Surveyor and to be held in 1 Liege, Belgium: from. August Socrery ror Srress ANALY- 
ex-officio Highway Engineer, County of s18s—December 4-6, Hotel Pennsylvania, 
St. Louis, Clayton, Mo. (June 13, 1947). 30 through September 13. A large num-— 
Member since 1944. ber of papers will be presented in com-— A. I.M.E. Iron AND 


memoration of centenary of this Annual Conference, December 4-6, Elec-— 
Go Gn ad Mi Corduroy Furnace Steel Committee, Hotel Wil. 
ubber . Granc pids ich uly liam Penn, Pittsburgh, Pa. ie. pA 
23, 1947). Member since 1938 and active _ are located at 12, Quai Paul Van Hoegaer- M RICA 
in Committee D-11 on Rubber and Rubber- ~~ den, 12 lee Belgium. poh 46 December 5-6, Hotel New Yorker, New 
C. A. Metallurgist, Conti- GINEERS—1947 Winter Meeting, Decem- 
1947). Member since 1925 and active in ~The Briti 
Committee A-5 « on Corrosion, of Iron The Bish IME. Pos cat 
T HE 1946 ‘Proceedings of Regional Meeting, December 12, 13, 
oN Daven A. Russet, Chief Chemist, ‘The ‘British: of “Mechanic al 
Youngstown Sheet and Tube Co., Youngs- Engineers" he as bee nt receiv ed. . This 500- o” Scrance—114th meotine 
town, Ohio (July 26, 1947). Member _ page volume, 83 by in. size, ternational Science Exposition—December 
since 1932 and Committee D-19 representa- includes many "technical papers: and 26-31, Hotel Stevens, Chicago, Il. 
tive of Youngstown Sheet and Tube Co. f S.A.E. Annual Meeting—January 12-16, 
since 1933, also pe rsonal member of Com- | iscussions, some und ou te interest Book-C adillac, Detroit, Mich, | _ 
mittee on ¢ yaseous Fue ls for m: any to members of A.S.T.M. A few of the AMERICAN Society oF HEATING AND VENTE 
items are noted here: Statistical Control Latina ENcineers—Annu: Meeting, 
in W orkshop Administration, _ Notes of __ January 27-30, Cleveland, Ohio. a 


°ACTURERS 
Design Stresses in Class 1 W elded Pressure Etecrrrcan 
AssociATION—W Conv ention, Mare 


Vesse Is, The Mechanism (14-18,Chicago, 


"organization. Headquarters of the group: 


R. PALMER, President, P ‘almer Ther- 
mometers, Inc., Norwood, Ohio. Re pre- 
sentative of Company menibe rship for 
many years. +i? Rocket Bomb, and American ‘Society or ENGINEERS— 
‘urther information on the Proceedings 16th Annual Meeting and exhib 
Joun Traquair, of Researel "procured from ‘The Institution, tion, March 15-19, Cleveland, Ohio. 
[ead Corp., Chillicothe, Ohio (July 19, American Rauway ENGINEERING OCIA- 
1947). Representative of TAPPI on Storey’s Gate, Meeting, Mare +h 16-18, 
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entrained 


wte by even use of admixtures, or 
dditives to the cement, represents 
va" 
in gutst: nding dev elopmer nt 
technology. Air, pur posefully 
atrained and controlled in qui m- 
tity, has been mstri 
in “concrete with gre eatly 

proved resist: ince to such a as 
agencies as. freezing anc ng, 

alts used to remove. ice, alkali 
| waters, ete. Additional ad rantages 


A. 


im- 
geresslv e 
ing 


Aeth of Evaluation of Air-Entraining for 


lis 


This ‘method covers the procedure 


The is based upon 


stipulations pe rmitting highly st: andard- 


ied testing in the aboratory and is not. 


designed il job” condi- 


tions. 


“Nore. —Ww hen it is de to evalu: ate 


the admixture for use in specific work, the 
cement and aggregates used may be repre- 
vntative of those proposed for use and the | 

res may be to he 


for use in In cases, when 


the results of the evaluation are required 
ina period of time which will not permit 


ring of specimens for 180 and 365 day - 


the tests at those ages as required by Sec-_ 
tions 7 may be w aived. An 


| Materials 
— 


(a) Cometit. —T he cement used shall 


ea ble nd of three cements conforming i 
the nts for I cements 


..8.T. Desi gna- 
‘fMegates used in any series of tests al 
tome from single lots of well- grade d, soond 


materials conforming the Standard by hand rods ding. 
-Aggreg: ates 


Secifications for Cone rete 

AS.T.M. Designation: C 33), 3 except 

that the grading of the aggregates sgl 

to the following requirem ments: 


a 'This is ender the juris diction 
A.S.T.M. Committee C-9 on Concrete and 
crete Aggregates. Published as information, 
Supplement to Book ot A.S.T.M._ 
Mandards, Part II. = 


Book of A.S.T M. Standards, Part 


ated to re- 


e 


4 
segregation. These published as information only. 


‘This i is a ‘method and is publis shed as information o1 
~Comments are solicited and should be addressed to the American 
‘Society for Testing Materials, 1916 Race St., P hilade -—_ 3, P a. 


ere al, 
incon- but, witht the quantity of air ‘suitabiy 


shall be made as prescribed in Sections 


of Air En 


n 


r Concrete te 


greatly increased workability this time the proposed n 


Is 


benefit are accompanied, in gen- is hoped that this will result in cc 
by some reduc tion in strengt h structive criticisms and comme 
will be helpful to. the com- 


controlled, the loss is relatively little i in revising ‘the method with — 


and does 5 not represe nt a sac rific e too = ew of recomme nding it as a 
“great for the advantages gained. Comments should be di- 
M. Committee C “9 on Con- recte to AS S.T. M. Headqu: urters 
Age geregates work is under the jurisdiction J 


crete an oncrete has 
d the accompanying met of Subcommittee on Methods 
of Testing Spee scifica ations | for. 


basis for ev: alua ating 
Adm ixtures of Brvya 


as a tent: ative 
of various aulmixtres 
be 


which may be propose | for use. — 

Concrete! 


| 


ow he n an air-entraining admixture is used 
_ the values for percentage of sand may be — 
reduced by approximately 4 
) ¢ ‘onditions.—Cone rete 


ATE amount ‘to 4.5 


per cent air in the concrete. 

Nore.- Until such materials have been 

designated | ae ommittee C-9, the 
terials may used. which have | been de- 


—clared by ‘Committee C-1 on Cement in 
ntative Specifications for Air- 
Entraining Portland Ce ment (A.S.T.M. 
Designation: C 17 5 T)? to be acceptab 
_air-entraining additions to be intergraund 
cement during manufacture. These 
ing ‘uring Concrete Compression 


and Flexure Test Specimens in the Labo- . 
r ratory ( \.8.T.M. Designation: C 192)? A mater 


Vinsol resin, whieh is manufactured by the 
Hercule Powder Co. and consists sub-— 
of C Mixtur ‘stantially of the petroleum-hydrocar 


fi insoluble fraction of a coal-tar hydrocar- 


‘A bon extract of pine w 
de to have an actual cement con- 

tent of 5.0 + 0.05 bags per cu. yd. . The 


(db) A material known comme rcially 
water content of the mixtures shall be — Darex AEA, which is manufactured by tl 
adjuste to provide a consistency equal to = Dewey and Almy Chemical Co. and 
a2} + }-in. slump. The ratio of sand substantially a triethanolamine salt of 


to total aggregate shall be adjusted to the sulfonate hydrocarbon, 


No. 4 (4760- micron) 
(c) Preparation and W eighing. ma- 


terials shall be prepared 


2 and 3 of the Tentative Method of Mak- 


ees 


_—Recommended values! for the. 
percentage of sand in the total aggre gate 


by absolute volume are as follows 


Angular coarse aggregate. . 

Rounded coarse aggregate. . 
BULLETIN: 


No. 613- 44), 
4 ceedings, Vol. 


Am. Concrete Inst., 
, Table 5 5, p. 656 (June, 1945). 


|Proposed Method of } itraining 
Ew- x | 
— 
The — 
An. 
= 
nt Mather 
tel, | 
= 
— 
Air 
No. 50 (297-micron)..........15 to the admixture under test and with an ac ‘ 
No. 100 (149-micron).......... 2to5 cepted air-entraining admixture (Note). — 
4 
nia, 
Vile — 
ce 
16, 
| 
ng, 
Conerete shall be mixed in a revolv- 
rob * ing-drum mixer (Note) according to the 
bi- 
18, 


eonerete containing an ae admix- 
ture (see Note in Section 3 (b)). The 
specimens shall be not less than 3 nor more 
- than 5 in. in width and depth and not less — 


king aul Curing 
crete C ‘ompres and Test. 
Speci imens in the Laboratory (A.S.T.M. — 

Designation; C 192).? The concrete 
_ shall be mixed for 2 min. (after all an 
terials have been ade led), allowed to rest 
in the mixe for. 3 min., followed by 1-min. 

mixe 


remixing, 
vol- 


shall be moist cured to an age of 14 days. 
_ ing of prisms of concrete cont aining axis ally 
embedde steel rods shall be prepared in 
accordance with the Proposed Method aa 
Test for Determination of Strength of 
of C oncrete to Reinforcing Stee 
(Pull Out | Test),> and moist~ cured to an 
ageof28 days, 
(5) Length Change. —Beam specimens 
- shall be made in accordance with the 
Standard hod of Test for Volume 
- Change of Cement Mortar and Concrete 


Norte. The use of a 3.5-cu. 
with a batch si size of 3. 0 cu. ft. 
is recommended 


led. 


§. Samples of the pla astic 
shall be tested i in ‘acc 


ore 


Slump ’ Test for Consistency of Portland- 
Cement Concrete (A.S.T.M. Designation: 
(b) Unit Weight and Air Content.— fet! 
 _— ard Method of Test for Weight per Fe 
Cubic Foot, ield, and Air ontent 
(Gravimetric of Concrete (A.S.T.M. Des- 
 Nors.—If, when. tested according to 
this method , the air content of the con- “Method of Test lee ‘Strength 
crete made without air-entraining admix- | of Molded Concrete Cylinders (A.S.T.M. 
ture is more than 1.5 per cent, a different | Designation: C 39),* tested at ages of | 
blend of three cements shall be 2,7, 28, 180, and 
with Section 2 (a) so that the (b) Flerural Strength. — Standard 
gir ‘emma. " such concrete will be 1.5 per _ Method of Test for Flexur: al Stre ngth of 
Simple Beam With Third Loading) 
A .S.T.M Designs ution: C 78),* tested 
ages of 2, 7, 28, 180, 365 day 
(ec) Resistance to Freezing and Thawing. 
—The specimens shall be subjected to 
alternate freezing and thawing while im- 
“mersed i in water. The freezing and thaw- 


shall be tested 
cords unce with the following methods of 

the American S$ ing Ma- 


ocie ty 


(c) Bleeding. he tendency the 
concrete to bleed shall be determined in 


| 


accordance with the Proposed A.S.T.M. 
Method of Test for _ Determinatio 


n 


we ‘to is compared 3] all be made for eac h test 
and age. Spe repre: nting | each 
test and each condition of ae 
be made from at least three se parate— 
Be en _ An equal number of specimens 
for each variable should be made on any 
given day. When it is impossible to make 
at least one specimen for each variable on | 
a8 given day, the mixing of the entire series 
of specimens shall be completed in as fe Ww 
days as possible and one of the mixes 
. shall be repeated each day as a stands ard 
comparison. 


(a) —Three or t age dynamic modulus of elasticity E of 
the specimens in each group reaches 
per cent of the FE at zero cycles or al 
200 cycles have been obtained, whichev er : 
occurs first. 
modulus of chads shall be made in ac- 
cordance with the Tentative Method of 
Test for Fundamental Transverse Fre-— 
quency of Concrete Specimens for Com-— 
puting Modulus of ‘lasticity (Sonic 
Method) (A.S.T.M. Designation: 


Bond- to-Steel. —Th he strength of the 
bond between the concrete and the steel 
- shall be determined in accordance with 
Types.—The following types the Proposed Method of Test for De 
specimens shall be made from concrete 7 “mination of ‘Strength of Bond of Concrete 
and without the admixture under test Reinforcing Stee (Pull Out Test). 
for the tests that beams Length Change—Beam specimens 
- for” test of r resistance to freezing and 8 shall be tested for shrinkage on drying in 
thawing s shall be made concrete % accordance with the Standard Method of 


wis the admixture under test and from Test for Volume Change of Cement Mor- 
tar and Concrete (A.S.T.M. Designation: 
C 157), and the exposure and of 


air-entraining admixture shall be 


‘air-entraining admixture: 
Compression 
strength specimens shall 
cured as specified in A.S M. Method Cc 


considered to be acceptable if ‘its effects on = 


_ the properties of the concrete, determined — 
as specified above, areasfollows: 


(a) Bleeding.—The percentage of bleed- 
 §In process of formulation by A.S.T.M. Com- 


_mittee C-9 on Concrete and Concrete Aggregates. 


Resistance to Freezing and 
—Test specimens shall consist of molded 
beams made 1 from 


than 16 (b) Compressive 


of DF and shall be ealeu- 


ing 1 test shall be continued until the aver re a 


Determinations of dynamic » 


4 the concrete batches made. 


ing by concrete conti aining the admixture 
under test shall not exceed 65 per cent of 
bleeding similar Without 


admixture, 
com- 


— The 
pressive strength of conc rete containing 
the admixture under test shall be not less 
than 90 per cent of similar concrete With- 
out admixture atallages. 
(e) Flerural Strength. —The 


 stire ngth of eonerete containing the ad- 
mixture under test shall be not less than 99 


per cent of similar concrete without admiy.. 


ture at alltestages, 


its effect on the resistance of concrete to 

free zing § and thawing if the relative dura- 

bility — (RDF) (Note) is not tess than 

80. 
a ‘Nore 

(RDF ).—The re factor 

shall be ealeuls ated i in the followi owing manner: 


where: 


- 
s 


= lurability factor of the e 
containing the admixture un- 
der test, and 


durability factor of concrete con- 


taining the acceptable refer- 


ence admixture. 


lated, as follows: 


re: 


P= dy namic modulus of e dasti 


eA _ of 70 or more per cent of the E 


number of cycles at which P 


reaches 70 per cent or 200 if P 

does not rez ach 70 per cent prior 
to the end of the test (200 

(e) Bond ‘Strength. —The bond - strength 
at 28 days of concrete containing the ad- 


7 =< at zero cy cles. 


mixture under test shall be not less than 90 
ce nt of similar concrete without ad- 


‘mixture. 


Length Change-—The 


length change 


on drying of the concrete containing the 


admixture under test shall be not more 


- than 110 per cent of that of similar con- 


-erete without admixture. 
Report 
9 Tt he report of the ev aluation of an 
“air-entrs aining admixture shall include: 
(a) Results: of the tests. 
Sections 5 and 7 as comp: ared with the cn 
teriagiveninSection8, 
(6) Brand names, 
(c) Manufacturer’ s lot — 


(d) Quantities of the admixtures repre 


; sented, 
(e) Proportions in in w ‘thes admis 


Water-cement ratios, ‘and ‘ 
— (h) Ratios of sand to total a 


ures 


. 


(d) Resistance to F reezing and Thay. 
; ing. —The admixture under test wil] be | 
_ considered as acceptable with respect to 


FP actor | 
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mate 
tion 
stan 
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ties ° ‘Common Compositions 0 Ro lled 
lars 


d Cold- -Drawn Ca rbon- steel Bars 


echanical Property Group of Subcommittee XV on pike Steels of A.S.T. M. Committee AA 4 on Steel, 
the ose: of J. D. Armour, Republic Steel Corp., H. J. Cutler, Bethlehem Steel Co., J. H. Frye, Columbia Steel aa 

| and Shafting Co., W. F. Hodges, General Electric Co., C. L. Kent, Jones and Laughlin Steel Corp., Bo 
Krowlton, International Harvester Co., J. G. Morrow, Steel of Canada, and J. R. ‘American Steel 


roperti 


x able discussion, it was decided and the che ‘mistry will be varied by 


oR many years, publish the data and they pre-- the producers according to mill ex 


AS.T.M. pecifies itions A107 cand sented here as a matter of gener: al perier nee, with higher carbon content 
\ 108 h: ve used by all inform: ation. The t tables will not being applie ‘don the larger sections. 


types of pu rchasers requiring published as a part of the specifiea- experience listed in Table 
han eral purpose hot -rolled and cold- tions 


drawn carbon steel pars. 1947 


both specifica itions ave been re- 


also is based on “negligible amounts | 
rome 
of incidental alloys (nicke 1, chrom- 


ium, moly bdenum, and copper) be- 


‘tor Ho R B. 
a) t e abre: eur-_ 
ee an Sev eomuitions should be | ments. whe present: in sm: all gl 
qualities. 107, for instance, served in utilizing the tables. In have : ‘multiplying alloy- 


prov isions shave been m: ade for both. TT able I, for instance, the test figures 
Mercha unt. peci: ul Bar ( gue alitie predic ated on pin 
while A 108, cov ering cold- finished 
material, permits | only the applic: \- 

~ tion of Special Bar Quality which is 


standard for the cold-drawn indus- gm; sizes wilt, in gener be 


| 


pit. 
effect. and 1 m: apprec a 
_ affect the properties of carb 


rounds tested full size. The cooling 


Para 


Coip-Drawn 


T he mee anics ‘al prope rties 


ished colder and have higher tensile” 
leu- ‘a Another change, which will be- and yield point values than shown. — cold-drawn steels shown in Table IT 
app: arent close observers, is Larger sizes will are given as range athe thi an 
omission of | appendices which lower | prope erties. minimum values as in Table. koh 
gave es estimated mechanical proper- Ss Since rolling mill =e te m- addition to the variables that affect 
es and general end , speed cf rolling, and the mech: hanical properties of hot- 
wes, ditions of the hot beds have a de- rolled bars, there are other factors 
“Subcommittee XV, w hich cided effect on the properties of un- W vhic h have ea consider able be: bearit g 
jurisdiction « over these specifications, treated steels, steel mills are unable —on._ there sults obt: ained after cold. 
P has felt for some time that ‘te supply hot-rolled steel to both drawing. The most important is 
rior appendices were not altogether chemic cal and mechanical require- ‘that of bar size as compared to the 
rate and that it was desirable to ments, draft. or the perce ntage of cold re- 
assemble more complete information If anical, | properties must be 4 duction ‘used in processing. Often- 
ai- | for the bene refit. of steel users. maintained at a uniform level, the times— and it is genet ally tru 
19 subgroup was s appointed to. study range should be specified producer will use the same fra 


DITOR’s NoTE.— This: article corre ates for the A- ‘Subcommittee XV 


“a year delibe ration, hi as submitted 


nge 
the “Tables Il. 4 group by. E . Bennett, Bethlehem Steel Co., Secretary ‘of the Subcom- 
re 
— citggoseenal EN es 7 mittee, should be of widespread interest to all those who use the two spe ci- 
12 oy Ww as the consensus of the full fications i involved. . Iti is ) appropri: ite to point out that this very active sub- 


“committee has in the past two ye ars deve lope .d several pure hase specific nal 


» 
membership of Subcommittee 
tions which are filling a very definite need. - It had become ine reasingly | a 


“that information of this type, 


properly ‘used, constituted a Vv: alu- ‘apparent { that a serious | gap existed i in in the specifications is issued by the § 
f an “thle contribution to the users of ety’s ‘Steel Committee in that there were no A.S.T.M. standards for the is 


many differe nt types and grades of so-called commercial bar steels, other i 
_ than the standards A 108 (¢ Jold-Finished Carbon-Steel Bars and Shafting), ia 
-and A 107 (Hot-R« sled Carbon-Steel Bars), which essentially are based on 
chemical composition, A list of the spe :cifications for which Subcommittee 
is now responsible follows: 
107— —Hot-Rolle d Carbon- Steel Bars. 
A108 —Cold- F inished Carbon-Steel Ba and Shafting 
A 286—I leat- Tre eated Alloy-Stee Bars 
A 304—Alloy-Steel Rounds Suitable for Oil Quenching to End- aie: _) 


= specific: ations. At the same 
time, since the American Society for 


Testing Materials is a 
Writing body, some members— felt 


that the information might be su 
ject misinterpret: ition even 
though both specific: cations 
clearly labele: d to the effect that the 


for | Purposes only “and not binding on. 7 

| ‘the steel produc er. After consider- T 


of — 

| 

— 

— 

a 

— 

— 

— 

— 

3 

— 

— 

— 
— 

- 


- metal in the cold drawing ope! ration 


inereases the y ield point or yield 


I.—APPLICABLE TO HOT-ROLLE 


e are calculated from a volume of test 


Es & 328s2 «88 23 3 “38 822583 _tional reduction over a wide ra 
3< E EF 8 | sizes, and this means there | ands 
S53 ¥ of cold work done on the two ton 
3 a extremely close and those for hot-| 
follows that this percent: ge of old 
s3| | at this cold | 
see | by tl Maxi 
ea gee Yes reduction can vary by the amount of | Max 
| ‘ariation int the exact size of the hot- 
= 
ae rolled bars which are subsequently 
ke . BEBE ER. colddrawn, 
BS 33 round that have had no previous or 
Be 
than the anne: aling of the 1050 and | 
Eley 1095 grades prior to col {drawing | 
3 amount. of ‘reduction in cold 
23 drawing can be varied widely in 7 
most instances so that either lower duc 
or gr eater mechanical properties ean pra 
235 usually be dev eloped | by the cold. | per 
application, it is ‘often. possible to. 
155 secure required mechanical proper- 
—scties in bar form in this manner and 
: thus av oid more costly heat 
2 3-3-5 "The col d work done upon the 
8 
= 


the resistance method, steels — in car 


¢ For best results, orders should state 


be processe od especially for the type 
of operation involved. When cold- 
drawn bars are heated much over 

1200 F., the cold working strains are 
 remov ved or equalized and the me- 
nd 

"chanics il properties of the steel wi 


more ach se of | hot 


seo 
=o 
Eons _ strength 1 materially and the tensile 
strength to a “somewhat lesser ex 
Sof 
$3235 ‘tent, w ith some decrease in elonga- 
359.8 
‘tion and reduction of area, SO 
| in ther re will be more “spring-back 
a. 
2 33 23735 cold forming ‘oper rations. 
‘sha be ending, coining, blanking or 
| 2352/8 3232 2 other such cold operations are in- 
volved in fabrication, it is advisable 
to submit this’ information to the 


supplier, so that t the material can 


» 


The tensile test values given in this tabl 


8 *. 


screw 
m car 
free cutting 


Open-hearth 
Medium 


mer... 


Bessemer screw 


lore. 
_ dition; therefore, due adjustments should be allowe 


@ It is advisable to indicate ty 
6 When bars are intended for 


_ 4 Bars will not properly surface harde 


© For spot, seam and pr 
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—The mechanical properties are giv asa of information and convenience. They do not form a part of Specification A 108 


here are not to form a requirement of any specification or order unless each instance is apgeer ed by the sources of supply. These properties can generally be ex-— 
iii ted from cold-drawn bars in sizes ranging from 4 to 3-in. diameter, inclusive. Values for turned and polished, turned and ground or other forms of cold 
P of Poishing may differ widely from the above. Upon application to the sources of supply more exacting properties, or those of less or greater degree than — 
e shown in the table, may be deve sloped by varying the amount of cold reduction and /or in combination with thermal treatments. ee ek: or) ae 
| Estimated Values Cold Drawn = = 
Grade ion Tensile Yield Elongation | Reduction Ty pical 
D “Strength, Point, in of Area, Brinell 
to 270.000 “40 to 10 to 55 000 000 0 to 30 to 95 to 121 These grades produce steels of low hard- 
45 to 60000 to 28 lll to 143 ness and maximum ductility. Suitable 


and similar types of fa abrication ‘requir 
60 to 75000 | 50 to 65 000 5 to 25 121 to 156 | General purpose low carbon etesis. 
1016 65 to 80.000 55 to 70 000 5to 25 131 to 167 | extensively for shafting and cold heading | 
| 68 to 83 000 58 to 78 000 5 to 25 149 to 183 applic ations. Grades 1015 to 1022, in- 
Soft + 1020, 68 to 83 000 | 55 to 70000. 5 to 25 149 to 183 clusive, widely used for carburizing. 
me- 70 t0.90 60 to 000 §to25 163 to 197 | 1030 can be used for w water 
~ 1025 60 to 000 5 to 25 163 to 197 and tempering 
ie, | esto | | asteas | 
are Medium carbon eines j 1035 _ 80 to 100 000 90 000 2to20 | 35 to 4: 179 to 217 | Steels of increasing response to heat treat- 
~<a ia (1040 85 to 105 000 | 7: 2to20 | 35to- 187 to 223 | ment. Can be 7 
Heat treating... | “1045 90 to 115000 | 80 to 100 000 18 187 to 241 | Usual grades of medium carbon gene 
90 to 115000 | 80 to 100 000 0 to 20 201 to 235 | purpose steels for 
it of i Maximum dienes: oa 5 1095 0 p 80 to 100 000 ; ie to 10 201 to 235 Steels requiring high hardness after heat 
Le - treatment such as common spring steel 


Open- -hearth se 


65 to80000 | 55 to 70000 40 to 50 137 to 170 | Low carbon free machining steels. Less 
ntly steels. . 11 70 to 85 000 60 to 75 000 40 to 50 149 to 183 | machinable than Bessemer grades but 
— 1118 75 to 90000 65 to 80 000 40 to 50 149 to 183 ‘possessing greater impact. 

own oo carbon os om & 1137 | 90 to 115000 80 to 100 000 ; ; 38 to 45 187 to 235 | Medium carbon free machining grades. 

n machining. 95 to 120000 | 85 to 105000 10to 20 35to 45 | 197 to 248 ‘Suitable for induction heating and heat 
1151 100 to 130 000 90 to 110 000 18. | 30to 40 197 to 248 treating by oil quenc hing and tempering 
Soft ‘BI 110 65 to 80 000 55 to 70000 15 to 25 40 to 50 | 149 to 183 | General Purpose ‘soft. stee 
to. 100 000 to 179 to 229 ved were mac achinability and 
the —_— 2 ‘ 2 to 000 | 70 to 95 000 good finish are important ot recom- 
70 to 95 000 mended for applications involving shock 
and and fatigue nor for cold bending applica-_ 


cold annealed prior to cold ‘drawing 


— . 
d 


bars are hi wii r than ho -rolled ma- 


wer | wide range ‘me chanical steel and the resulting properties 
can | properties in cold-drawn steel, de- will be those of i the hot-rolled bars. “terial « of the same composition and, 
eating upon the temperature usec The values for cold-drawn, ground in gen general, cold form less readily. 


‘pon and the : ‘mount of strain in the — and polished stee el bars will be the 
e to | steel. “same as those for col {-dr: wn steel, 
per-| In addition to cold drawing, ‘there since this material first cok 
and ‘are other oY tyy pes s of cold Guishiow stee q drawn and then more highly finished 
eat- | bars such as turning, grinding and by grinding a ‘and polishing. 
polishing; turning and polishing; There are no notes in Table IL 
the | and cold “drawing, grinding and relative e the suitability the 
tion polishing. The first not various grades for specific manufac- 
rield affect. the 1 mec mechs anie: al properties of turing operations. Col d-drawn 


~All of the other operations 
tioned i in Table I (forging, cas ase hard- 
ening g, flame and induction harden-- 
ing, we Iding, brazing and heat treat-— 
ing) involv he: eating operations 
3 vhere the superic ior mechanical prop- 
and improved surface finish 
-cold-drawn bars are largely 


7 


erences on spe etroscopy, ¢ ‘mission spec- 
troscopy, visible and ultraviolet absorp- 
tion spectrophotometry, microscopy, X- 


ray diffraction, theoretical and applied op- 


ries DIVISION of 

The Engraving and Colorplate 
Co., Inc., 989 Ellicott St., Buffalo 8, N. Y._ 
A small pamphlet describing an optical 


Tat GaeRTNER Screntiric Corp., 1201 
Wrightwood Ave., C hicago 14, An 


hen tin ‘A Vv of tics, e te. , 8% by L in. , 12 pages, to all 

or sion instruments contains com- able toa Uses es. ih ustrate 

uets and services grouped according to . MACHLE & Son, 220 Fast 23rd | 23rd St., 
able their basic uses: linear, coordinate, angu- tens ‘ork 10, N. Y. Bulletin B-211 cov- | Di igest of Articles on Diamon — 
the ‘lar, spectral, polarized light. photometric, ering the ‘oleman Junior Spectrophotom- 
| optical test, and time measurements, op- eter with the new Interchangeable Scales. ue Industrial Diamond 


tical parts, Cis 1 ser rvices. teal nt designed for the analy-— Information Bureau, Industrial Distribu- 

type trated. = aboratory where precision, te liability tors. (1946) Ltd., St. Andrew’s House, 
-old- Also, Bu etin. 1 51-7 -74, pages, and convenience are important. 814 by 11 riad Lond E C.1,. 
by 11 in., describing “L2 Large Two- in., 8 pages, illustrated. Also, Bi B- 32-34, Holborn Viad uct, London, 


212 covering the Coleman Universal | publishes monthly a bulletin containing 
-Spectrophotometer Model 14. @ by ll 


8 _— acts of articles dealing with proper- 
pages, illustrated. ties and industri: al applications f 

Henry A. GARDNER INc. amonds, together with notices of patents 
Elm St., Bethesda ‘Md. Four- patent applications in many states. 
page folder describing the Gardner Vi isco- copy of th this bulletin m may be obte ained, 


Meter for rapidly measuring the viscosity so 
per 


_of extremely viscous oils or similar prod- 


ucts. Illustrate d. addres 


Quartz Spectrograph.” This spectro- 
‘graph 1 is recommended for applications re- 
quiring the highest quality spectra, the 
greatest quantitative precision, and the 


widest fle ility. 


Jarret-Asu Co., 165. Newbury 8, 
Boston 16, Mass. JACO Satalog No. BS 
Covering “Standard Publications on Sp 
peed and Optics” includes general ref- 
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National Bureat 


Several New Divisions Announced Numerous. Reorganization Mo s and Chiefs List divis 
ing ant technica he prophe-- to note that. in connection W and 
Ns result of Te sied that we would obtain a dee per Research Associate Plan as many as tivel 
organization of and insight into many of the perple: xing 100 rese: urch associates have been tere’ 
technic: al ac tiv ities which at the 7 problems of materials, based on new __ stationed at the Bureau working on | A. 
same time has involv ed an expan- _ dev levelopme nts in atomic theory and projects sponsored by \ various asso. | Ver) 
sion in some cases, there hs avebeena new e ‘xperimental te hnique s . He eli ations and groups. new 
aumber of ne divisions concluded: “The A.S.T.M. will a Ser rviees. for other Government and 
ests ablished at the National Bureau pk a gre at role j in kee} ing abr reast age neies inclu de testing of syp. | Con 
of Standards | in W ashington. “Some these deve lopments We at the plies, materi: als, and e quipment divi 
new divisions cover Buik ling Tech- Nz ation: al Bureau of St and urds shall — normal year’s work includes the in. | 
nology, Atomic hysies, Applied try to do our part. F undament: lly Spection of 5 to 8 million b: irrels of 
Mathe ‘matics, C ‘Commodity the Bure: au a public servi ice insti- -portl: and cement, 5 million elec rie | 
tandards. Within the past year or tution “espe Ci: ally devoted to the lamps, chemic: al analysis of 6000 getir 


soa number of ch: anges in personnel nee Is of | the engineering profession, — samples « of paint, ve arnish, and bitu- | Thr 


have occurred and all of these = and [ hope that, working together, minous m aterials, and life- -testing of | vari 


tors, it 3 belie ved, warr: int an article we can show much progre ss in the “sever: al ‘thousand electric atteries. into 
which will give T.M. members ears A mere list of the vi arious materials _ticul 
composite view of the Bure: au. te ‘sted would fill sever: al pages. for 
| - The Bureau calibrates ‘the base 


s, letic t “Upes, theodolite | ¢ 


Created by an Act of Congress ars te ite “this 
1901, the National Bure: au of Stand-_ eles, and airpl: ine mapping lenses sof | 
3 


ards is charged with the custody of organizations making accurate land | 
the very nature the sti and: ards, comparison of those surveys; it tests ¢ ‘linic al thermom- ated 


Bureau’s activities, with so many 
involving the fiel d of mi terials, it 

but logical to expect that 
work done at the sureau would 
of interest to A.S.T.M. members 
ersely, great deal of the tec chnic: al 


used in scientific inve estig ations and eters of the P ublie Health Service prog 
in commerce, ete., with Gov ernment “and the V ‘eteran’ iministration, 
ste and: ards, and the te sting and auli- "master beer me eters « of the Bureau of buil 
bration measuring equipment, Internal Revenue, postal scales, 
de te rmin: ation ¢ of physic al const: units: a “post: age mete rs and st amp vending and 
‘and properties of materials, and it achines for the Post Office Depart- ord 
has other responsibilities. ~The ment; the work ranges from heavy 
“activity in AS.T.M. would be of Bureau is considered the principal. nt precision laboratory 
concern to the ‘Bureau staff mem- agency of the Federal Gov ernment items. 
_ be rs. _ But it is still of interest to for fundament: ul research i in physies, | _ Some ide va of the = se ope of of the 
that upwards of 100 of the chemistry, and. engineering, the Burea Ww york can be had from om the 
Bureau’ personnel are affili: ited. velopment of ‘speci ifications for 

with A.S.T.M. and that these men Government supplies, and it is sions give low. | Since ‘it is 
_ and many others are taking a most — therefore intensely concerned with — the purpose of this article to discuss 
‘a ‘e part in 1 technical ommittee — the work k of the Fe de ral Specific: \- - ind detail the work of each division 


w ork. Several dozen committees tions Board which i is headed by the 3 because that would entail a rather 


are he: aded by NBS scientists. B sureau’s 's Dir ctor. is of “interest olumin 10US article, ‘the: deseription 
Three AS. M. Pas st-P Preside nts and 


have been at the Bure: wu, , namely, 
Dr. George Bur rgess, a former Direc- 
tore of the Bureau, and 
] undell and H. Bates. 


For those who wish to read an 
teresting article on current work = 
the Bureau, ss by the 
s current Director, Dr. EL 

U. Condon, , giv en at the A.S T.M. 
Headquarters. Building Dedic ation 
Dinner in ebru: ary, nublished i in 
the May “ASTM. B ULLETIN, is 

recomme nded. this article Dr. 
~ Condon referred to the “close w rork- 
ing relationship which has existed — 
between A.S.T. M. and the Bureau,” 


and i in to the of test-— 
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divisions are confined large ‘ly to sponsible for productive = 

‘new ones: whic h h: ave been r rec ently it is reasonable to assume that the effect : 

established. Of the sever: new this approac h, when applied generally s at the present time the Bureau is 
divisions establis shed at the Bureau, the 10 billion dollar con- represented over 100 committees of 
two cov ering Buik ling ‘Tee hnology struction industr y, can effect similar the American Standards Association and 


results. is the m: inaging agency | for Americ: AD 
| oul be of very dire t in he nue ‘leus of the new division con-— andards” Association “projects. Simi- 

rag | tively sists of five ‘tions: struc tural e larly, the Bureau is represented on 55 of 


een to. neering; fire tion; heating, venti- the 63 main technical committees 0 of the 
AS.T membership. Sut a of dating and air conditioning; exterior and American Soc iety for Testing Ms aterials, 


“very specific interest woul | be the interior ¢ cov erings; and) codes and with more thai an 1 100 memberships, and 
Applied Mathematics Divi specifications. The strue ngineer-— close relations are maintained with other 
ont the Divi vision. sec tion will deal with: the strength, technical and industri al organizations. 
| Condensed ns of stability, and stiffness of buildings and ~The practice program, initi- 

divisions follow: the structural elements of buildings. “ated 1921, is cone the 
4 The fire protection tion sec tion will continue: elimin: ation of une 
of Bouse T its work on fire resistance of building particular of manufactured 
eonstruction, the fire hazard of building ucts. “Commercial standardization, 
rie ‘The Bureau has for many years been | contents, and fire detecting 


cand begun in 1927, is directed toward the 
active in the field of building resear tinguishing equipment. Heating, venti- velopment of voluntary standards for 


Through these years, certain sections, in Jating and air- -conditioning systems and manufactured products. In the case of 
various divisions, gradually dev eloped —_ heat transfer through m: aterials and con both activities, the National Bureau of a 
into building research sections on pare structions will be the responsibility of Star ndards acts as a centralizing agency 
ticular phases of building technology— — the heating and air-conditioning section. only, on request from industrial, com- — 
for sample, the ire Protection, Struc- The exterior and inter ior covering gs mere ial, or consumer gruops. Compli- 

= will handle roofing and w: ‘ance with recommendations, which 


ing; floor, wall, and ceiling finishes for 

- this work has grown and ‘the subject i is of buildings; and in ge general the chemical — 
such national significance that the new and physical properties of bitumens. 7 
Building Technology Division was cre- ‘The codes and specifications section w sion’s fune tions the Federal 


in order that more integr ater ed carry on work performed in Specifications work, specifica- 


approved by the groups concerned, is ; 


§ Sections. “The ‘scope of 
— 


program ‘could be pursued. another division on buil ding, plumbing tions a are vital in the purchase of goods 

ay The forces and conditions and safety co codes and s standards, builc by Federal agences because the bid sys- 

of | buildings are subjected in everyd: —— fixtures and serv ic e equipment and con- —- tem, used by the Government to ensure 


es, will be studied and individual materials struction; and mai ederal economies in purchasing and 
an equal opportunity to all m: 


4 -facturers under our competitive syste 


rt- | order to determine their characteristics OMMODITY STANDARDS Division und eti em 


Y 
vy | and the the most ef effectiv e Wi ays ‘in which | a Of free enterprise, requires specifications 
| they may m: be combined in the finished new division. results from the for its operation. The division will also 


ry structure. Instead of estab lishing prop- _ consolidation of two divisions of the participate in the work of the Technical 
erties of materials and construc tion Bureau—C ommere it al Standards and Committee of the United States Com- 


_ methods independently as in the past, a - Simplified Pr: act tice—into a single divi i- _modity Catalog Board wl ich est: tablishes 
complete, coordin: ated program of in- sion. It will continue the Bureau’s co- standard lists of items for procurement 
vestigations on each material or assem- ~—ordina ating role in the development of and develops standard nomenclature 
bly will be pursued so that builders, de- voluntary simplified practice recom- design: ation for goods purchased by 
signers, and ow ners can be provided mendations and commercial standards the Federal Government. 
with complete ‘information. Some of With industrial and_ technical groups. — 
work will involve gathering toge ther Inaddition, the division will be responsi- 


- the ma mass of already existing inform: mation ble for coordin: iting Bureau work for the 
SS 


a isting inforr Cl tesearch in the field of atomic niephyice 

and coordinating it in the most useful acral Specific: ations B been a. part: of the Bureau’s work 

manner . Unified scientific investiga- 


ss As the official stand: ardizing age ney of since 1913 when the first radium stand- 
tion in other fields of industry has bee Government, the Bur cards, prepa ared Mad: 


Aromic Prysics Division 


Curie, 


(Mathematics) 


BU 


a” 
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Souder 


+ 

: entered into the ¢ ‘ustody of the Bureau. — 

During thé 19: 20! 's other projects, such as 


MTS, 


those on ‘gamma 1 radiation, were unde 


taken, and the study of electronic phe La 


at the Bureau. Because of its re- 
search activities, , the | Bureau \ a was asked | 
to initiate the atomic energy project” 


nomena became an import: ant phase 


uranium fission ‘Teac shed this country in 
(1939. The Bureau continues to con- 
. duet research i in this field for the Atomic 
The new Atomic Physics Division 
conduct fundamental nuc ‘lear 
including studies nec essary for 
the extension of me: ‘surement and 
7 ste andardization i in this field. The effec- 
realization of the possibilities of | 
er techniques i in chemistry, bio- 


_ chemistry, medicine, industri: al process, 


shortly after word of the discovery in Eontrol op explosion theory, 


other areas now depends on the 
formulation of a great deal of basic in- 


— 


iL 1. Diamond 


a United States has, for some time, 


fashionable” prior to the war. W a 
War I threw i into sharp foe ‘us the — 
this br: ranch of science. Urgent 


probl lems quic ly arose in aircraft 


sign, nuclear physic s, radio design and 
gun- 
control, operational analysis, qu: ality 
control in war plants, | ballis sties, and 
_ many other fields of endeavor. These 
_ problems led to the recruiting of an 
of mathematic ians, normally in- 
“terested only in academic mathematics. 
W ith the end of the war most of these 
men returned to pure mathematics. 
However, the field of applied mathe- 
matics’ remains an in indispens: able tool in 
the newer and -more technical indus- 
tries. The division will be part of a > 


ple an to hold the gains already made and ~ 


realize possibilities now opened up. 


format ution on ation intensities, tec The division will utilize, particul: urly 


in- in ‘its numerical an: alysis activities, the | 


"and 
started a at the Bureau on the } penetrating 7 
powe er of the beta ation a num-— 


ber of radioactive isotopes. new 


method for tracing the isotopes s through mathematics. Until the advent of suc 
called tracer mic ex0R- J machines as the ENIAC and the faster 


organic systems, 

raphy, been deve 
preliminary testing has incre: recog- 
-nizable detail from 0.1 mm. to 30 4, or 
mm., with particular radioisotopes. 
A mass spectrometer ‘specifically de- 


for” the of atomic 


THEMATICS ORIES- 


. matics will ‘engage in in 
this field and will in addition act as a 
service organization, particularly in the 
fields of engineering st: tatistics and qual-— 

ity control, for the Bureau, the Armed — 

Forces, other Governmental agenc 
and industry. The division is organizec 
in four sections: Numerical An: alysis, 

( ‘omputation Labor: itory, Ste itistical | 

Engineering, and Machine 

Development. re 


D.E. Parsons 


out t Or 
use of. of applied 
mathematics. _ It is estimated that a 
typical problem i in the Census Bureau 
~ which now takes 12 da ays to solve 
completed with the new machines in less | 


‘a The Office of Naval Research has been 


will be 


than 10 minutes 


instrumental in establishing much of 
this program. — 
supporting the numerical analysis and 


comput: ition groups and has contracted 


for an electronic computing machine. | 
The Statistical Engineering Section 


provides a genera al consulting service on 
— the methods of modern statistical infer 


ence as applied to engineering and the 


physical neces. also provides 


training in the theory, of statisties and — 
formulates requirements for statistical 


niques. The Computation Laboratory, 


whic has been pl: aced the Mathe- 


matical Tables Project, provides a gen- 


At present O.N.R 


tables 2 and other aids in using the tech- ‘ 


- problems, such as the flutter analysis of. 


high-speed electronic digital 
_ puters, now under construc eo by the —_ and large capacity. The Machine De- 
velopment Section is responsible for the 


design and construction of computing 


Bureau. Experts in the field believe 
that these new high-speed computers 
will revolutionize the field of applied machines to meet the needs or 


Plans have been imtinata the 
ablishment of the Institute of Nu- 
merical Analysis at the University of | 
California at Los Angeles. One of the 
giant high-speed elec tronic computing 

ms achines, n now under development by if 


. orn wings, hi ave been n theoretic eally Bureau, wi will be inst alled : it the Institute. . 


part of the domain of applied 
matics 1 was beyond the reach of the sci-- 
entist. While solutions to complicated 


W. Ramberg 


pe 
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airman the advisory 
of the Committee for Economic 
Development, was published i in The N sem . 


York Times Magatine. of August 10. Th 


article entitled “Eight Errors in our — 
Economie | Thinking’ gives 
Error: ailure to appreciate ‘the enor- 
mous dynamic possibilities the 
American conomy and its capaci 
produce new ente and nev 


he article continues: vidence of the 
tremendous dynamic drive of our economy 
és found in the rapid rise. of industris al 
aod Ry or more than seventy years 


er of , chemis 


has given a impe to researe rch, 
and research will expand during the next — 

te n years faster than eve er. Rese: arch is 


contagious because if one ‘eoncern does 


it its competitors must do so also or be 


“Research tends to make the economy — 
more competitive, and. competition is a 

power ful dynamic influence. Consider 

the ways in which industri: al research | 

has been broadening the range of compe- 


re 


a _ tition during the last century. In the 
‘fe ld of me tals, ‘steel has become chea ap 
and has driven iron out of many uses. 
More recently aluminum 
competitor of steel. Plastics and ply- 
challenging metals at mi any 
points. . Forging and welding: have 
come competitors of molding 
“Railroads drove most « of the can 
out of business, and 

competition from automobiles 

trucks, buses, and planes. Overa century 
ago cotton became a formidable compe- 

titor of woolens and linens. More re- 

cently the rayo "ons and nylons have 
entered the competition. At many points — 
cloth is meeting stiff competition from 

paper. Oil and natur: gas ch: allenge 
coal, steam drives out. water power; 

the dev elopment of electrical equipment 

‘gives water power a partial comeb: ack. 
Diesel engines become competitors 
both steam and w water “power. Soon all 

a these forms of power production must. 

the chi challenge of atomic energy. 

“Before tl the w ar the country 


output per worker about 3 per cent a 


year. During the next dee: ade o or so the 
‘output should grow faster than before the _ 


_war-by at les - 4 per cent a year 


as” Number 


q 


country between 1956, and 1960 ei . the justification of the title o of technology— 


average, not billion above se ience—of adhesives. — 


billion...” In the int roductory chapter cone ise ‘and 


interesting sections are given over to his. 


The Technology | of Adhesives production data togetin er with deser riptions 


of chemical cl: wssifications, thermosetting 
Wrrxin a period of approxi- and thermoplastic synthetic resin ad. 


mately ten years, the lowly and rather _hesives, natur: ally occurring polymers and 
homely term of “glue,” as a applied 1 to ma- nt effect on adhesives. The chapter 

terials used for t heir adhes sive properties, a closes with sections on phy. sical classi. 
forth. ‘and taken on fies ation of adhesives and mi: miscell: 


} 


has blossomed aneous 
cloak of social respect: bility by assuming methods of ck: issifying them. 
the more dignified, and t ‘hnical term of - The major portion of the book is de- 


“adhesive.” In tis higher | strata we 


voted, first, toa series of chs apte rs covering 
es an intimate associate, namely, the entire gamut of adhesives inc luding, 
the term “high poly mer.’ ’ This rise to 


"among others, the phen nolic, ‘urea, poly- 

on recognition, however, has been a struggle , vy inyl, polystyrene resins, the cellulose de 
to keep from being overshadowed and ab- 


_ rivatives s, the sodium silicates, and the 
sorbed by the magical and colorful | term animal and veget table glues. ~The second 
“plastics. 


This change is indicative of a series 's of chay upters furnishes detailed infor. 

; lot more ths an the mere ch: ange in terms, as ae mation and data on adhesives for we with 
marks: a dev ‘elopme nt has been specific material als such as is wood; organic 

ata fast pace, accelerated especially pk asties; ‘metal and rubber; ers, cloths 
by the advent of the sy nthetic resin ma- and assoc ated materials; and for in- | 
terials. We now talk in ter rms of f organic materials, ir in turn. 

formaldehyde, phenolic and furane resin : author has recognized, in the final 
adhesives, along with a growing group of shapte r, that a more organized and 

other ba se adhesive materials whic h, by ‘ordinated effort has been unde way 
the way, still include the anim: al glace of duce the problems of adhesives to basic 
_ old—although now ma much more refined methods of eyaluati tion, ¢ iting A.S8.T. M. 
Committee D-14 on Adhesives as a ‘major 


The author, debe Delmonte, Technical proponent of this attempt to establish test 
Director, Plasties Industries methods. In the descriptions of tenting: 
Institute, attempted to. ) give a very ‘methods, specifications and test 
treatise on ‘We growing g, methods developed by A.S.T.M., Forest 
= as maturing, family of adhesiv es. In Products onesie and the Army “Navy | 
fact, the author has dignified the field by Aeronautical. Group This" 
calling it an industrial All those book is available at $8 per copy from | 
ia in contact or intimate inhold Publishing Sorp., 330 
, New York, Y. 
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interest in materials resistant to the 1 


Strong Britt tle Alloy 


By) James A. 


Broadston 


performa ance is to 


hold promise for 


Blast on _on Materials 


overcoming this craft. 


Devel 


opment 


the gun because of excessive barre} 
at) allow themse ‘lves, when closed, 


bck “brought proportionate. rise of One solution that. appe: to to be shot off without damage 


erosive effects of rapidly "mov ing, 
»s burning at high 
with» explosive vio- 


‘de. | combust ible g 
the 
ond 
ore | 


much rese: ureh is 


development of and erosion 
resistant materials for housing 
| power | units, this s study came about ° 
as result of the increased ai aft 
speeds made p possible | such units. 
There \ wi time whe n ba 


coul projec out into the air stream | 
| with impunity. Improvements: in| 


brought higher higher speeds 
‘until it became necessary to with-— 
draw the guns into positions com- 
pletely “submerged” within the 
mold line or skin line of the craft. ah 
This necessit: itated the use of gun 
“blast: tubes” which extend forward 
of the gun barrel muzzle to an 
in the skin. These 
tubes allowed the guns to 


of aireraft 


fired without dams the : airpl: me 
they provided a reinforced 
resistant steel passage for 

; well as for the 


¢candescent explosive gases which 


art. to fire 


since t they must not only | 


dra ag was the ere: of gi gun- port 


UCCESS De PENDENT 


ng a mate that had 
desired properties. Without such 


material the accomplishment of 


task would ‘have been impossible. 7 


The tests described in this paper 


"ment of he brittle 
copper-mi -magnesium-aluminum alloy 


that 1 was as found sat isfactory for this 


tests were conducted at 
engineering gun- -firing range of 


fre action, of a second the guns the purpose of determining the 


and close immedi: 
after each burst has been completes 


WwW hen these doors are closed they 
conform to the exact airplane skin’ 
contour provi ide a “smooth 
surface that i is almost perfect | aero- 


dy namically. 


rom. a mé ateris al standpoint 


are expelled fr from the le with and ductile. enough when in the open 
position to withstand sharp 


A 


of 
piloted aircraft, with the conse-— 
‘increase in speeds that: ap- 
proach and Ww ill prob: ibly 
exceed the speed o 
imperative that dr ag bet duced 
toa minimum. "Open gi gun ports 
OTE.—DISCUSSION OF THIS ‘PAPER 
_ INVITED, either for publication or for the at- 


_ tention of the author. Address all communica- 
: tions to A.S.T.M. Headquarters, 1916 Race St., 
Philadel 


at 
Its 


* Presented at the Fiftieth . Annual Meeting, — 


m. Soc. Testing Mats, Atlantic City, N. J., 
Armament Design Engine 


Los Angeles, 


a 


» North American 


repetitive heat, and the 
aSES | at the 


~ resistant steel, but it was found — 


ffects of gun-blast gases on various 


comme reial mi aterials in an attempt 7 
find one that have the 


Early doors” designed for the 
purpose were made of “corrosion- 


that if. they were made heavy 


are quite ‘difficult to design enough stand heat ‘and 


be strong» 
off in one or two large pieces 


impact of ‘the blast. they would 


w hen st struck the bullet 
could easily damage the airplane | 


Erosive Eftects o 
cause excessive drag shock 

Waves these high speeds and | 
| imum 
‘ 
| 

‘| 
ting 
avy 
"his 

rom 
2nd 
| 
| 
| 
res 
gun muzzle but will also (in the 

Tnc., Cal. — Fig. 2.—Position of Erosion Test Samples and Location of Check Points. 
M1 | October 1947 ASTM BULLETIN ii 


3—‘'Herculite”’ tempered plate glass 10. i low pres-_ No. 18—Soft carbon-graphite block, 


laminated No. 12—‘'Fiber chromium plated, 63° 


_6—"Masonite” die stock, 1 No. 13—‘‘Fiberglas”’ mat, ‘‘Laminac,”’ low pres- No. 20 —Magnesium alloy sheet, in, 


= 


e” brake lining, 297 No. 14—‘‘Transite’’ commercial asbestos sheet, No. 21—Corrbsion-resistant steel, 0.010 in. thick, 


8—‘‘Fiberglas'’ cloth wit sami- No. 22—Corrosion-resistant steel, 0.010 in. thick, 


**Texolite”’ molded part, 


casting, 25 
Fig. 3.—Erosive Effects of Gun Blast on Various Commercial Materials 
ASTM BULLETIN = October 1947 


a 
Pa 
— | 
— 
No. 10—"Fibergias”’ 
o. mat, clo 
— 


Sample Material Rounds | Factor® 


White glazed bathroom tile et = Negligible 

‘‘Formica” laminated phenolic 281 52 67 

‘*Masonite”’ die stoc : 

‘‘Johns-Manville’’ brake lining 

‘‘Fiberglas”’ cloth laminate 

‘‘Fiberglas’’ mat laminate No. 

with glass cloth facing 56 15 p ‘ 18 

with glass cloth facing 5 25 | 

‘‘Fiberglas’’ mat laminate 
‘‘Fiberglas’’ mat laminate 
“F iberglas”’ mat laminate | 5 
\4-in. ‘*Transite” 2 2) 


a5 


i. E. ‘‘Mycalex” sheet (2821) 24 11 23 19 9} 27 20 
Soft carbon block 10¢ 587° ry “33 17 19 3 6 24 
Chromium-plated carbon block | 63 | 1.26_ 80 63 | 10 | 11 | 35 4 0 50 


0.010 stainless-steel backing Negligible—smooth but wavy surface 
0.010 stainless-phenolic backing 


Brittle aluminum 2 Oo; 6| 4 zl x | 5 | 4 | 0 0 


| Brittle aluminum alloy 2520 | 0.0028 | 01 Gi x) 5) 410) 110) 7) 

Depth of maximum erosion thousandths i in. divided by number of rounds. 
a : . 


materi: al must therefore, when size, was, like the other pla ate e glass ceramic. It took b 


struck by a bullet, be brittle enough - samples, mountec d in a similar jig but after 81 shots a crack appeared. — 
to shatter into hundreds of small that would accommodate it and 


No. 22 


would aces and The. abrasion was very slight. The 
“pieces s harmless to the aircraft. allow only a limited area to | step appeared to be to try 
A further requiret sent is that exposed | to the > blast. I Fi ‘igure 4 tempered plate gl: ss. ‘Several 
bullet itself, in such a case, ‘should shows” the heavy blac k cos ating of. samples and they stood 
“not be adversely de flected by the -gun-blast residue deposited on the — the blast remarkably well. Sample — 
door material” and -ochet back glass after ‘firing (857 3 of Fi ‘ig. 3 shows the ‘ ‘sand ble 
‘into the aircraft structure, but deposit was removed by using nitric effect ‘and the chipping due to. the 
“should be forced outwar ard where it prior to. making the photograph — blast impact tempered plate 
no he arm. T he material of specimen 3 of F ig. 3. glass. In this” view an oblique 
“selected must serviceable, de- first it was believed is cast on the surface and the 
enable, allow easy fa abric ration, rittle ceramic materi: il might prov ves umple is viewed through to a black 
and resist the corrosive effects satisfactory as a door insert and background. It is interesting to 
“the atmosphere when covered with piece of glazed tile was mounted that although tempered 
“the residue from. firing. in the jig and exposed to the blast gias ass 1 normally breaks small 
ate Door Peapnarn see whether it would stand up Pieces immediately upon “being 
RANGIBLE Door Insert Prop 
under the blast impact and e rosion. chipped, this sample was extensively 
It was first 1 thought | possible After a few shots it cracked. damaged the blast and was 
4 hat a fre angible door insert t Since the tile at hand vas ‘still i in good condition many months: 
could” be “shot out of soft, glass was se lec ected after the: test. It is probable that 
frame i in the event of ac cidental — to hard the heat and high | pressure of the 
Accordingly, a number of materials 
"promise, Ww ere mounted i in a jig as 


 fhown i in Fig. 1. This j jig held the 


tive to the 0. 50 caliber gun ‘muzzle 

they would lie ‘if they OW ere 
mounted in the gun-port door. 

The erosive” effects the gun 
blast on these materials are t tabu-- 

lated in Table I from nieaeurements 

made a at the points s shown in Fig. _ a 

by means of a dial indicator having 4 

fein. ‘diameter stem wi 

fen. end. 

mens s shown in Fig. 3 were 

in the jig shown except for the 

hich, since. it could 1 not be cut to 


October 15 19 A AS TM. 


Fig. 4.—View of Gun-Blast Deposit on Tempered Plate Glass Specimen. a 
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caused ¢ “Fiberglas’ cloth and mat with a regular crack dowr 
surface and transferred the “Laminae” resin specially com- specimen), it show ed very good re. 
outer compressed layer deeper the pounded for heat resistance. sistance to the blast erosion. 


the ‘plate, thus “maintaining the sample 8 the blast heat burned radial ‘ “cracks” are due to 


balance of internal ‘strain existing binder and the gases penetra rated action of surface e erosion only as 
in this m material. None of the - quickly beneath the cloth lay rers, they do not penetrate deeply ea 


samples exhibited enough erosion pores l, and successfully delami- all the commercial materials 
o obtain a dial indicator reading. nated them. tested, sample 17, a tw o-picee 


During all of the tests with b A gl: ass fiber mat I: uminate covered ‘Mycalex’ specimen, showed the 


mater ials a relativ ely soft ps ps ad o with a very ry fine glass cloth surface —_ least damage. The heat of the blast 
sheet w as used to back layer was tried on 9 and did not appear to: damage this glass. 
sample. The heat of the blast ¢ composition even during | 150 
apparently did not hurt the glass round bursts. g-in. thickness 


samples at all. Fibers” at samples hav wing a narrow supporting 

a “speci ially compounded filler using gasket withstood the blast quite 
30 per cent by eight of antimony well, | ut its ‘slightly porous surface. 

Ther mocouples mounted closely trioxide | and the “Lamina binder “permitted gas penetration with sub-— 

acent to the surface of a metal in order to improve the he at re- seque nt erosion. It appears that. 

door indicated that temperatures “were _tried | in samples _ substance suitable for this 

as high as 900 F. 2 application: ‘must be relativ ely n nol 


E Experience with the glass, “which be that all of the Fiber “porous. 


was not warm to the touch laminates were low-pressure Although hindsight does 
after ralong burst of about 150 shots, laminates. is -possib le that if justify it, the suggestion was made 


led to. the belief that if a dense high mol ding pressures. were cused, =! that : carbon block sealed by a 

nonconducting ‘substance sue +h asa a more dense product would result. thin closely adherent layer of 
-pressure laminated phenolic acilities were not le mium might prove s: 


it was known that | 


Aw, 


used it might be tory. 
A sheet of “Formica’’ 
was mounted and or firing 2 ine ma to. shat = 
rounds (shots) it appeared as “terials th at serve in bullet impact. 
in Fig. 3, sample The blast heat trials with ransite’ and General 1s shows the effect of the 


= 


nm 


J 


"seemed to soften the lectrie ‘melded Texolite” 
the intense pressure “of the “Mycalex. sample 19-5 “was 


explosive gas mixture to penetrate The Transite and 1 is obvious now that, if anything, 


and effectively delaminate the ms showed up remarkably well “con” the chromium coating hastened the 
terial. It is interesting to note sidering the sev ere heat and erosion b y pulling off pieces of 


that con this and the weathering effects of the gun blast. carbon. i immedis ately. Note- that 
Slight hairline surface cracking was the untreated block was, exposed 
~ apparent after a few rounds. Ero- to the bl: ast from 109 rounds and — 
sion progressed more rapidly on the plated block to the blast from 


in. ‘beyond longer bursts. Breakages shown only 63 rounds. It should be noted 


secondary ¢ erosion of some occurred after the completion of th: in some areas where the blast 
magnitude at the left ofeachsample. the tests exce pt for ‘sample 15 which impact w not severe, , the 

in’ to ) plating did give a measure of pro- 

tection, as may be seen by 

the difference in the erosion at the | 

Tight- hand corners of the specimens. A 

therefore: be quite inadequs ite. x Dur TO the. “Erosion actor” expl: ained 
stand up under "10,000 rounds Porosrry later, is about twice as much in the | 
fire which is required of such equip- il As all noncondueting specimens other areas as shown in Table I. 7 
ment for accey _ptance by the serv ices. to very little he at 


Tt shoul Bese noted that these from hot they Brast LIKE SAND. a 


Although magnesium sheet would” 
vis ib ile up characteristic it will corrode so easily, 
‘differences between materials. sample 20 w as tested to determine 
penetrate: and the abrasiv e effect of the blast 
‘Piberglas Laminates Tried: pieces of. the mé teri: al to be upon a relatively "soft, nonporous 
Since laminated phenolics would Jiterally. “blown opt for the areas upon 
not stand up under the combined “Except for the bri ss of the which a heavy deposit of carbon 


uf effects of the heat and blast, several molded “Texolite”’ ’ sample 16, whieh lies, the surface of the magne sium 
_ specimens were made by laminating dk e while being mounted (lar eee is more sev verely roughened | 
— 
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e action 
the s sl: ab-milled surface | of pica 
23. It appears that the projecting | 
“edges of the alloy are softened by 
the heat and are “rolled up” by the 
passage of the high-velocity gases: 
over the surface. Close. examination 
‘seems to. th: ut as the copper 
x between the aluminum- -mag- 
alloy crystals is heated it 
becomes a ductile that. 
pulled into the vertical ridges shown 
and leaves \- grooves behind, 
the gun- \-b last, 


than if it were asted. T ted, ‘The he bulle and de flect it the TOR 


embossed circular are: was ¢ wrong direction w: as important OMPARISON — 
by an * ‘experimenter who wanted the investigation. None- of the 

to see whether the blast. pressure materials was satis- Re ference e to ' Table I will give e 
on the 0.062-gage magnesium sheet —_ factory from this standpoint, and an approximate index x to the. erosion | 
cause it to flow into the en- on these tests not con- of each of the samples. ribed.. 

graved surface of a dime. ‘It did sidered of sufficient general interest arbitrary” comparison: is made 
take some of the impression. to A. 5. ‘Te M. members to include i in w determining an ‘ ‘erosion fact tor” - 
Since ‘nonconductors in general this paper The results, however, which is: equal to the ‘maximum 
these tests absorbed so led to the dev elopment of a frangible “measured depth of the eroded 


little heat, it thought possible alloy which is described later. compared with initial 
tocoat a molded heat-resistant door sample of this special alloy was surface (expressed in 0. 001 in.) 
with a thin skin of cor rosion-re- os mounted i in the erosion test Jig and divided by the number of 1 rounds _ 
sistant steel and effectively is designated in F ig. 3 as ‘St ample fired Comps iparison of these v values 
the surface against gas penetration. 3. Although 2520 rounds were also ‘shows. superiority of the 


Sample 22, of 0.010-gage corrosion- _ fired, the surface is relatively brittle aluminum alloy in resisting 


resistant steel facing, deformed be- fine condition compare to any gun-blast erosion. 


The Figures 5, 6, : and 7 are included 
sohot that it scorched the laminated block to the left was ‘piece of mer rely to ‘show the general con- 
phenolic block 22 2(a) which was .24S- T aluminum alloy stock figuration. of the gun-blast 
‘wed to back it up. of gre: ater kness used as a q lese ribed “illustrate the 
view the cage that ial 
caused by the bl ist gases. 
ot interesting to note the 


eause of the blast heat and became | the other “samples shown. — The 


effec ts of ‘the bl ast 
gases, sample 2 wasexposed tom: ny 
long bursts to determine whether 
it would burn through. BD xcept for 
wrinkling to the. and 
of of the bl: st j t sus- 4 
‘tine no significa int diminution in 


thickness. A he: avy 030 os 


remained after | firing 
ALSO- 


D ESIGN 


‘oncurrent with the 
-abov e, these mate rials 
were also inv estigated to determine — 
their frangibility when s struck 
oblique ly at a flat angle of about 
deg. by a 0.50 caliber (0.500-in. 
diameter) bullet _trave eling at a 
velocity of 2660 ft. “per sec. (1800 
In these tests the frangi-— 
“bility of the material as wel as 
_ its tendency to “seiz ze”’ "or “grab” 
ASTM BULLETIN: 
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Doors Below for Display. 
hall 


Na 1 1 and 17 to 36. 
elt No. 2. Analyses of the metg| 
giv en in 


test | 
to “various, heat 
ments : as s noted in T rable ‘Il. To 
determine the effect of machin 
‘on the physical properties, the out. an 
skin was machined | from bars. 
34, 35, and 36. After “treatment | 
he | ed on 
the bars were pullec lon a Riehle | 
should that since: the 
elongation of this brittle alloy | 
low, it is impossible to detect | 
difference between ield strength | 
and ultimate tensile stre ngth, hence 
values" given in the table are con 
_ sidered to be both the yield and 
tensile values. 
_ Although an number 


a -re- 


of test bars were made to formulate 
‘ Specific strength and heat-treatment | 
In these intentions lly 4 -requireme nts for the alloy, reference 
sistant steel housing similar ed bulle ot impact and will 
int alled on the airpl: ane wi as shatter into small hi armiless pieces. to. average strengths given in of et 
-. ab le | III and | examination of the | a 


ealiber g gun as shown Fig. ion of the : alloy tested was: copper, in will 
An outside view of the housing with 10 to per cent; magnesium, “he ry 
the brittle alloy door mounted in to: 3 per cent; zine, 3 per cent recipita ion heat trea 
(aging) at 340 for 4 hr. had 


its open position is shown in Fig. 6. maximum; other elements, 1 per 


mounted at the muzzle of the 0. 50 nominal chemical composi-— 
t 


extra cast frangible alloy doors maximum each and aluminum relatively little on the = 

, are shown below the mounted speci- remainder. 

pieces of a door that was shot off. Laboratory Tesi of of heat treatment 
‘All of the rest of the pie ces were too 

T hirty -six test bars of dimensions little effect only 2 per cent 


small to find at the firing range. 

specifie od i Federal ‘Specification ofe copper is soluble at a temper: rature- 

“DEVELOPMENT| Autor QQ-M-1. 51 (Fi ig. ] 1B) were cast 840 F. Heat treatment, how- 

- Description of Frangible Alloy Cast- from: two : separate melts. The test. = er, does tend to change the micro- 
_ bars were numbered in the order structure in that it bre saks up the 

Thi pour-off, with numbers 1 to 16 complex eutectic Al-CuoMgs 


aluminum alloy east 1 ma- being cas cast from melt Als occurring: in the as- cast struc: 
terial is brittle and will fracture on 


im act. It i It is intended 195 aluminum casting alloy as the base and 
P adding commercial bronze or red brass (that is, of C Als and globules 


for nonstructural parts sue h as analloy balance CuAl, when solution heat-treated 
eun-blast “upon and, for magnesium, the casting 


TABLE II.—CHE ANALYSIS OF MELTS. 


Melt 
Copper Zine 


2° 0.30 
0.34 
0.58 


0.60 


* The alloy was compounded by using | Alcoa | - ture (see F Fig. . 8) to finely dispersed 


at temperatures | in the vicinity of 
750 F. (see Fi igs. 8 (c) and (d)). a 
Solution: heat treatment the 
vicinity of 850 F. tends: to break 
“up “the complex eutectic to form 
primary § globules of CuAl, and put 


Silicon Iron 


18 | 0.62 | Last pour-off the constituent in solic 
74 
1 


First pour-off 


solution Figs. 8 (e) and (f)). 
_ Solution heat- -treating temperatures is 


processing Melt 300 ee the composition, the was at d 

pouring temperature (1 ’.) long enough to allow all of the copper to go into solution. This was ‘4 

apparent as of melt rich aluminum. The low magnesium above e 900 F. cannot be ¥ 

content was due to loss by ignition and sublimation during melting. n at 

In processing Melt 2 the procedure was closely supervised. The copper. was added after the e aluminum — as the magnes ium constituent & ey ou 
became molten and the metal was held at a temperature ranging between 1300 and 1350 F. for a pertet of - to burn out (see ] Fig. Ss (b)) a “ 

20 min. (A temperature not exceeding 1350 F. is recommended, as above this temperature the metal | 

will become porous due to the absorption of hydrogen.) The magnesium was added immediately before aa In all instances except 4 those 

_ pouring to prevent loss due to sublimation and the melt was stirred thoroughly. The chemical analysis — t 
indicates a homogeneous melt with gear loss of magnesium. (Melt was or to e 0.3 _ having the magnesium constituen 
per cent magnesium by sublimation and ignition.) Pouring temperature must not excee —_ and burned out, t ‘the bars bars poured from e 


melt must not be held i ina molten condition longer than 1 hr. if sound castings are desired. 
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quite diffi ult to remove, reveals 


sition 
ees 


Si, B, Fe, Al, Zn, each... — 
Me Ag, Mn, Ca,each.... 0.03t0 0.3 


0 sulfates, chlorides, “nor 1 


trates were found to be present. a 


‘The deposit \ was found 1 to be highly 


of bar ) Bar 5 ‘‘burned” after 15 hr. at 940 F. alkaline (pH = 12 to 13). Spect 
rsed particles of eutectic Ai-Cuz g2A sCuAle light globules are CuAl:. ‘‘Rosettes” are 7 
boundaries and ‘‘Chinese Script" of dark agglomerated spheroid particles of insolubles. er aphic ani alysis i Is unable to eal 
nent | Tensile and yield strengths 


iehle | 28,500 pei. = is 0.5 5 per cent constituents have burned out. Tensile strength the prese nee of car ar bon, sulfur, or 
in 2 in. 


and yield strength, 10,670 psi. E longation less 


shosphorus- which are also | lieved 


to be present. 


~ 


‘ 


This bla ack gun-blast deposit. 0 
inerust ation vhen deposited upon 
angible alloy ca stings: that had 
been given a protective s surface 
treatment was found to be porous 
ence () Bar 2 5 15 hr. at 7 Note inter- (d) Bar 27 after 15 hr. at 720 F. 4 at wi as found to cause corrosion. 
1 | granular globules of CuAle and small particles | 340 F. Note similarity in microstructure to that | Stee: 

In of eutectic CuzMgzAls. Treatment apparently shown in (c). Tensile and yield strengths of close examination of many samples e 
the disassociated eutectic Al-CuzMg:AlsCuAl: present — 26,500 psi. are only slightly better than value of © i 
~~ | in “As-cast’’ to eutectics CuzMg:Als and CuAls. (25, 625, psi. for (ce). ). Elongation le less than than 0. 5 per th: hat had been exposed to the ele- 

Will | Tensile streng:h and yield strengths 25,625 psi. cent. ] t 
— month revealed that a layer of a 
soft flakey white amorphous sub-— “4 
stance e (believe ed be aluminum 
hydroxide) forms beneath the black 
deposit. The growth of this prod- 
uct of corrosion: causes the black 
deposit, to flake off irregularly and 
‘uncov er the underlyin ing g deposit leav- 
=<; ing “white” patches as shown 
eo re — Clo ser examination of a polished 


rs 


section rev ealed that the corrosion 
was due to chemical action between 


the aluminum alloy crystals and the 


° 
~ 
the = 30 after 4 hr. at 860 F. Bar 31 af} er hr. solution heat treatment 
e of Quab at grain boundaries. - The eutectic Al- — at 860 F. and 4 hr. of aging at 340 F. Note | 
| CuMg:AlsCuAl: in ‘As cast’? condition does similarity of the microstructure to that shown 
uc occur sinc 3 magnesium constituent has gone into ee in (e) showing similar bar without aging. Pe ll 


slidsoluuon. Tensile and yield strengths 28, 100 and yield strengths 29,100 psi. Elongation less” 
sed pai. Hlongation was less than 0.5 per cent. than’ 5 par cout. alkaline gun- -blast_ 
Fig. of Fractured Section of NA2-9006 Frangible Alloy Test Bers high copper eutectic and consti ill 


ents at the grain boundaries ap- 
eared to. be untouched. This 


_ 100). Keller’s Etch. ry 


of 

melt 2 had slightly higher the foregoing results the probably due to the fact that both 
than those poured melt e xpected range of “mechanical the gun- blast. de “posit and the ma- 
€ greatest difference was in operties of ‘the frangible alloy Dr. C. Harvey. of the Applied Research 
‘ vi is 
the “as-cast”’ condition. castings is shown in Table IV 


results on a qualitative spectrographic analysis. 
The minimum mechanical proper- which is the ‘moet abundant, ts 


Comparison of the properties of 
the machined test bars Ww ith | those ties shown 7T ‘able al are con- listed as the ‘‘major constituent,” while the 
lid mainder of the elements are in tenfold 


not machined but from the s same sidered acceptable for use as gun- 
8 an example, @ piece ress a wi 
melt and hs aving the same heat following quantitative 1% 2 
Copper 60 p t, cent, tin 
showed that “machining the Derosir 


outer skin from the : separate east "AND PROPERTIES “major constituent, zinc 10-100 
bars decreased th tensile and y ield A qualitativespectrogr aphicanaly- 1 
| the 
strengths by "approximately 10 per of the gun-blast deposit, which 


blast tube doors. 


per cent, tin 1.0 to 10 per cent, lead 1 0 to 
10 per cent os 
- other words, it is really an expression of the 
-Felative intensity of | the spectrographic film 
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be a lied with facilities available 


= 1 specimens in standard cast- -to-size 0.505 in. except for bars Samples" treated by -sulfurie acid 
84, and 36 which were machined to 0.375, 0.374, and 0 in., respectively. 
Nore 2.—Elongation in all cases less than 0.5 percent. = anodizing Alumilitir ng) Speci- 


Yield and Tensile Values ficati 10n -QQ- A-696 as Ww ell as 


: chromate treatment. (Alroking) per} 
Army -Specifica ation 98-20007 gave 
finishes that had every appearances} 
of being satisfactor y. 
Although it is difficult to dk 
mine exactly wl what surface ce tempera. for 
tures ‘hed _when i in the! 
22 Nod || gor. vicinity of the gun blast, it is nat 
for more than a few seconds at q|_ 

time and then only immediately 
adjacent to. the gun muzzle. For} 
tunately, in those areas in which ‘ei 
high temperatures exist the e erosive -suct 
effect of the blast t also keeps. the to 
surface clean so that no Corrosive dye 
‘effect is noticeable. In the other larg 
areas, violently affected, the coat 

build- -up of blast- -gas deposit, alur 
corrosion, , these areas, since 


S101 
their t temper: atures probably never 


(Machined) exceed 400 F. ean be more readily 
protected by heat- resisting organic 


are in ‘copper and are the alloy. wo other chemical chaps silicone baking enamel, 


therefore cathodic with res spect to surface e treatments that would meet “tests on treated 
the aluminum alloy crystals. This and Navy requirements could mens lave been completed. = 


a... 3 ) 8 Separately Cast Test Bars Machined 


El ngation Test Bars 


I MECHANICAL PROPERTIES FOR GUN-BLAST TUBE Doors. 


cent Elongation 0.5 per cent, max, 0.5 per cent, max. 


"Solution heat-treated condi- Tensile strength | 27 O00 psi., min. C00 psi., min, 
24 000 to 28 000 | Less than 0.5 tion (840 F., 4 hr.) 


F.. 4 br... .| 27000 to 30 000 Less than 0.5 


probs ably be ated to the first 
exposed layer of and will 

not cause eventual : 

the casting as might 

if the material at the | 

boundaries were attacked. 
PROTECT IVE TREATMENTS ‘FOR. 


Atuminum Cast ALL OY 
Although under normal opera rating, 


= almost a any of the normal — 
protective coatings such as anodiz- 
ing, primer, and lacquer would | be 
"satisfactory, in in this application the 
high temperatures as well as the 
abrasive effect of blast 
make surface protection 
quite. a problem. 
the frangible from 
10 to 13 per cent copper, chromic — ay 


0.5 cent, max. | 0.5 per cent, max. 


Fig. /9.—Seraping ff Black Blast Depecit and White Corrosion 
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Measurement of T hic ness of O 


= 
BASUREMENTS of ilmeter measuring oxide coat- = the al under the coating 
eter-| the thickness of the oxide coatings a ings on aluminum alloys. The re- being measured. The sm: all | dial 
| formed on aluminum alloys by vari- sults of this investigation are giv en the adjusting air condenser is 
“the ous electrochemical and chemical i in this: pe paper toge ‘ther Ww ith a com- 
| Nat treatments are of of specis al v alue in tl the 7 parison with the results obtainable 


OF, control of the several coating proc- the microse opic and the 


tone just ceases to be wadible in 
x. phones. At this point the oscill: itor 


circuits have the same ney. 


at a! esses now being w idely used and in methods. 
ataly the dev elopment and ev aluation of 


For- new coating processes. Character- Tae FILMETER AND Its OPERATION “cos to be measured a tone 


since coating 1 formed is ‘dependent’to an 


rever important. degree on on the ¢ conce ntra- 
audily tion and temperature of the electro- 
Zanie lyte, the time of treatment, and the 
current density employ ed. the 
amel various ph ysical measurement tse 
speci- made on oxide- coated on the end an insu- 
| those dealing with the thickness of Weed piston which can move against coil. from. the metal surface are 
ul 


the oxide coating are the most useful the pressure of a apt ing 1 in an alumi- di: 
and practical. ethos ¢ ran connec readings, the 


‘hich | jsties of oxide-coated aluminum ? ‘is heard again, The calibrated dial 
osive| such as resistance to corrosion ‘and _ The Filmeter or elec tries al gage for me asuring thickness is rotated — 
the to abrasion and the ability to sorb_ ace 2) isa portable, battery-operated until this tone just stops. At 
osive dyes or pigments are e influenced — electronic beat- frequency ose cillator point the r reading of the dial is taken 
other! largely by the thickness « of the oxide — contained in a 7 by 7 by 7- in. steel a and by applying | a calibration factor ‘ 
coating. — In the: tre: tment of case be <i the thickness of the oxic the oxide de coating is is 
manufactured by the American 
Instrument ‘of Silver Springs, 
Md. This instrument has two Wi hile possible to calibrate 
prac tice al to establish a ¢ valibr: ation 


“instrument ‘has been. designed 
distances of the pickup 


JA number of differe rent methods curve raight line passing 
are in use at present for determining us pic “up coil is placed on e throug h the origin. It is possible, 
the thickness of oxide coatings on - coating to be measured; constant. Bi ’ 
and uniform yressure is mi aintained therefore, to the it 
aluminum: alloys. These include an m pl é 


the micrometric, the voltage break- - a spring in the shielded alumi- 


down (3),? the microscopic (4,5), and num cylinder. The current flowing 


the stripping m methods (4, 5). the coil induces 


these, the microscopic and stripping the metal under oxide 


used since they give the most accu- _ currents varies with. “the distance ness 
between the coil and the base metal strument of 

tate and consistent: results. ‘The and 
methods, howeve er, have the dis- the inductance of the test coil 
advantage that they ‘are slow and Changes _ proportionally to in- If a ‘bare metal the 
mutilate the specime en. Recently a a tensity of the eddy currents and it in same smoothness and ‘ey as the | 
ew electrical method has been de-- turn controls the frequency of the piece of metal under the coating , 
veloped for measuring the thic kness _—0Scillator current. Change in fre- being measured is 1 not available 
Of oxide coatings. This method quer xy is measured by rotating a —_and it is not objectionable to have 
-in n. dial of a variable air con- small area of the oxide coating 
the frequency returns Temoved from the specimen, the 
to its original \ value. By means of rna 


is an alternate method for setting — 
earphones the operator can deter- the zero ‘point. A drop of 10 per 

mine w hen the two oscillator cir- cent aqueous caustic soda solution 
cuits are tuned to the same fre- 


placed on the oxide coating will 
quency. remove enough ‘oxide to enable the 
In operation, the calibrated dial operator to place the s spacer pin 
of the air condenser used for meas- diameter about ) of 7 the pickup “i 
uring the thickness is set at zero coil against the bare’ me metal and 
the pickup is placed bare obtain a zero setting. is neces- 


ee m uh which must be of the ‘same “sary only that this pin, whose pur- 


mploys an instrument 

a Filmeter and is both. rapid and 

i Bdestractiv e. Since there is a 

real need for a test of this charact er, 
ai investigation was made to deter- 
NOTE—DISCUSSION OF THIS PAPER IS _ 
INVITED, either for publication or for the atten- 
‘tion of the author. Address all communications S 
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\ eh Engineer, respectively, Aluminum Ke- 
— 


denser dial reading of the F Filmete,, 


use 

the lower the conductivity of ‘the exa 

alloy. The elec ‘trical conductivity, und 

of high- -purity aluminum is 64 per | stri 

ce nt of the Internation: al Anne tte 

dp Co aled | a ts 
pper Standard. ince this. value reat 

is is higher than that for any alumi. met 
~ ght = alloy, possible. to use oxi 
igh-purity netal as a_ refere 

7 en To establish. the graph. giv ing the 

relations ship between the electrical 


conductivi ity and the ¢ ondenser | 
di al reading of the Filmeter on the| 25 
bare alloy, sever: al alloy s Whose 38-0 
‘conductivities were known 18-0 
‘ carefully buffed to present. a smooth | 


surfs ace. The spec imens we re 2 2 by | 


178- 
ELECTRICAL CONDUCTIVITY, PERCENT,IACS ings were made on each Dam) 


lloy with the electrical gage. The| 
; a vy with 1 e ele trical gage. 
Readings of the Variable Air Condenser as a Function of the Electrical _ gage. ihe 


"Conductivity of the Metal. averageof these values for eachalloy) ag 

pose is ide a constant dis- anodic coatings on on aluminum tivity as show n in F ig. 1. The 

_ tance betw een the surface and the its alloys and at the same time graph is practically a straight line. 

pickup coil, touch the bare metal. to find whether different “eali- Having established this relationship 4 

The “caustic solution should be _brati ion factors are “nec ‘essary for the next step was to see whether 15. 

washed off soon as ge wssing in- oxide coatings s for med on the various there was any relationship between) — 

—dicates that the bare metal has been | aluminum alloys Ss. ST the electrical conductivit of the) 

reached. may be necessary to Tew as decided to ‘calibrate the alloy and the ¢ alibre ation factor or) Fin 


apply fresh caustic solution before eondenser dial readings of the in- to ‘prove that the calibration factor 
the coating is completely | dissolved _ s strument against the thic kness meas-— * was not appreciably affected by the; 
away, but the total time urements obtained by the micro-— electrical conductivity of the metel ‘the 
not be more than 2 or 3 min. scopic method. Assuming a a plane, About two dozen alloy specimens div 
‘principal limitation of smooth surface, electrical gage = w vere anodically coated their rea 

Filmeter is that curved or rough readings that one gets on an oxide- coating thickness measure by the | 
surfaces cannot. be measured “coated specimen depend on two electrical gage and by the micro all 
eurately. ‘The manufacturer has factors: the distance betw tween scope. The procedure was as fol- 

the me: asure- the coil the base met: tal, lows: plo 
different alloy, | the 
Bes 2 by 6 by | 0.064 in. ., were buffed | Me 
on one side. They were then anot- 
pur 
ically coated for appr oximately 


1 hr. in a 15 per cent by weight) | 


curv ature of specimen must ‘currents which change 
in, or greater. ~The aluminum- ance of the pickup coil in 

metal should be at least 0.011 inten: nsity with the conductivity of 
in. thick and the surface roughness the base metal. Therefore, to start sulfuric acid: electrolyte: at, ; 70 F.,| 
should be less than 2 per cent of the with, , it was ‘deemed necessary to with a direct. current. density 

coating thickness. here> no establish a relationship between the about amp. per When} 


imitation to the mi thick- conductivity of the base met: coating was comple ted, a l-in | 


and the Filmeter readings made on .strip was cut off one end of each 
it. To accomplish this, a a piece of panel and used to measure the 4 
high- -purity aluminum sheet (99.95 coating thie kness by the micro | 
+ per cent purity) was used for scopic method. Next, one half of i 
nearer than in. to the edge of the "setting the zero point. The pickup the rem: ‘ining panel vas stripped 8 


specimen, otherw wise se the inductance “coil Ww as then . placed on ‘different. 


a its, oxide coating by means of the 
the coil will be affected. bare aluminum alloys and the cali- stand: ard _phosphoric- -chromic acid 


aes, AND CALIBRATION OF THE the ‘tone just stopped in the phones. 


These readings were measure of 
difference in n_conduetiv of 


“article on the “electrical gage 
@) it is stated that the edge of the 
pickup coil should not be placed 


stripping solution inally, the 
coating thickness of each panel was 
‘measured with the Filmeter r, using 18 
the stripped portion of each speck 


men to adjust the instrument to the 


the measurement of the thickn c ero: point. T hus the bare me 
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under tl the oxide’ coating, since the 


ing solution does n not. 


< 
attack aluminum. At least ‘three 
readings were made with the ooi40 

meter at differ nt points on the 
oxide “coating. The of 

f ANODIC COATINGS ON DIFFERENT | 


ALUMINUM ALL OYS WITH THE MICRO-— 


Microscope, | Filmeter,a 2 —Calibration Factor and Electrical Conductivity of the Metal 


thickness measurements. Itistobe thickness of “oxide coatings has been 

| 0.90 expected th: iat other instruments measured is shown in Table | 

weal have a different calibration Thinking that perhaps ups the pres- 

oth | factor. he calibration factor ence of paramagnetic material in an 

2 by ¥ 62 should be chee ked occasionally ona oxide coating would increase the 

three panel having a heavy oxide co ating’ apparent thickness measurement. 

hall of known | thie -kness and area, for obtained with the Filmeter, porous 

The making the z setting, from which oxide coatings were impreg gnated 

> coating has: been removed ed with with i iron oxide and nickel oxide and 

“The Table I shows the thickness of and impregnation. At the 

line, | ‘| | oxide coatings as by the most, an increase i in apparent thiek- 

nship TABLE III.—RESUL1 OF MEASUREMENT OF OXIDE COATINGS OF VARIOUS 


det” Filmeter, 

OF OF | Filmeter is an av erage of at least three readings. +4 aL: “ed 

y the ‘aide coating i in mils obtained by 0.98 
etal, | the microscopic method \ was then 
mens | divided by the aver: age of ‘these 
their | readings to get the proper. eali- = 

y the} 


bration: factor for pach didierent! 
Figure 2 shows s the results Calibration factor of 0.014. 
“plotting elec ‘tric al conductivi ity anit Nore.—The thickness by mic rosco an averag of ten readings. The thickness Filmeter isan 


vuffed | Measured. It appears the microscope and by the F ‘Filn ilmeter ness of about 0. to. 0.02 mil 
anod- factor is, for all practic: The: factor of 0.014 was used for noted a 
ately | Purposes, independent of the elec- - converting all the dial readings to _In order to de termine whe ther 
eight trical conduc tivity of the thie kness in mils, . For the m: yjority the ation factor 0. O14 
F.,| metal. or the particular Filmeter of the alloys the coating thicknesses would hek d for ‘different thie 
ty of Wed in these tests , a calibration obtained by the two methods do not : of oxide e¢ coating.on | any one e alloy, — 


When factor of 0.014. , which is. a fair by more than a few per per ce cent. 
can be used without in The nominal chemical composition 

TABLE II.—-NOMINAL COMPOSITION OF WROUGHT ALUMINUM ALLOYS.* 
> the Per Cent of Alloying Elements—Aluminum and Normal Impurities Constitute Remainder 
nicro- joy 

— Copper 

alf of 


series of panels of high- 
aluminum sheet, 28- H and 24S-T 
alloys, was anodically coated for 15, 
45, and 60 min. sulfuric ‘acid 
he ‘standard conditions. These 
> panels \ Ww ere treated i in the same man- 
ner as those in Table I. Table III — 
gives a comparison of the thickness 
id data obtained with the microscope — 
and the Filmeter. Int most cases, the 
agreement between the two meth- 


is very and is safe to con-— 


wo 

ow an 

—— 


Heat-treatment symbols been omitted since ‘not vary, for different heat 4 


- the Filmeter | is the same over r the 


entire. range, and that it does not 
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THREE 
DIFFERENT MET ODS ‘ON ALCLAD MATER RIAL 
Thickness by TT hickness by q Weight sil 
a mg. per sq. in. 


in Table IV. It i is * 
some of ilmeter Values an are 


Thickness by © 
Stripping 
Method, mils 


on the panels of No. 2 Reflector - 

sheet with ¢ the 38 core (Table IV) 

0. Were measured, using un untr reated ma- 

st + terial for the zero setting. The error 

O77 | 2.9 taking the zero setting on the u-| 

treated panel has be en plotted ver 

"alloy coating)... 43 |} against the decrease in thickness of the 

an average of te of ten readings. he The thickness t setting is m: on an n untreated set 

vary significantly with thickness of Ho 

hus far the thickness values ob- goo 

tained with the Filmeter have ting 

compared with those obtained with wh 

the microscope. At this point it is ma 

‘desirable to give e some thickness 0s 

data obtained — stripping and me’ 

weighing and to compare the thi 

methods. The stripping method, <04 alu 

employing the analytical pal 

for determining w eight of ‘coating, 

developed for laboratories” not mo 

equipped for metallographic e3 exam- the 

ination. For man many purposes the | oxi 

weight of oxide coating per unit area Zo02 Fil 

just as useful ¢ as the me: asurements wei 

of thickness and besides can be age 

termined v ery accurately, go oxi 


In thes stripping ‘method a sample 


cur 

of oxide-coated aluminum of known in 

area is carefully weighed on an | the 

Inersed ina a5 per cent solution of Fig. Fig. 3.— — Apparent Errors in of Oxide FOR MS Introduced by Variations in of 
per cent: chromic acid anhydride at coatings ‘on this type of material. with a a core of 38 the error 

F. for min. or or_until all the Specimens of No. 2 Reflector sheet? thickness measurements of oxide pot 
oxide « coating ‘is remov ved. After with 25 and 38 cores and of coatings progressiv ely i increases as cal 

_ washing, the specimen is dried and 75S sheet wv w ere anodic cally coated for the time of : anodic treatment in- “ec 


weighed again.  Thew eight. of oxide 45, 30, 45 45, ¢ , and 60 min. and handled eres ases. In the Alumilite process a 
coating is ‘obtained by difference —_in the same w ay as those in Table I certain amount of the alclad surface 
and the thickness found by dividing — except that the panels were care- is used | up as the oxide coating is 


the we eight by the de nsity. W hen fully w eighed before and after strip- foxmed and as the oxide ¢ oating i in- 
‘the density of ‘the oxide | is s known | ping o one half the surface area in the 


the creases in thickness the thickness of 
accurately, this method g give es con- hot mixture of phosphoric ar and chro-- he ale lad surface layer decreases 
sistent and ‘reliable results. Ww The on mic » acids. The area 0 of the s pped onsequently, the pickup coil of the 
method was originally dev e loped surface. including the edges was  Filmeter_ separated from the 
poorly ¢ conducting 38 core material 


coatings on high- purity aluminum carefully measured to the 
by less and less of the highly com | 


but has been extended to cover most Ww eight of coating per square 

4 wrought aluminum alloys S. Dividing by the density of the oxide ducting ale clad layer: the time | 

Itis not ‘suitable for use some coating (in this case 43 g. per cu. in.), of anodic treatmer nt i increases. 
castings. the thickness of the coating was ob W hen the alclad coating has about 

i Alclad: products are tained. The thickness ob- the electrical “conductivity 

coated in many eases, and it was core material, , for example 


deemed ‘desirable to compare No. “2 Reflector sheet with a 


No. 2 sheet is a composite proc uct 
‘methods. of x measuring xide- vaving a coating or coatings of high-purity 


aluminum and ¢ a of 28 or 3S alloy. 


ae 
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TABLE V.— 


THICKNESS ‘MEASURE MENTS oN ARIOU AL UMINUM ALLOYS. 


aid Density values for sealed oxide coatings oat bey. 


from unpublished data. = = 


Density on 248S-T = 33 g. per cu. in in. tle 1. a wk) 


on 75S-T = 38g. per cu 
Weight of htof hickness by 


All 
Alloy 


__ Density on Others = 43 g. per cu 


Thickness by 
Filmeter, 
mg. per sq. in. Method, mils 


the measurement of the oxide 
coating thickness whether the zero 


oxide. coating. ‘Making a measure- 
ment with the pin of the oscillator | 
setting is made on the untreated z= in the indentation, the instru- 
material or on the stripped area. w ould record a coating thick-— 
Howev er, for making accurate meas- o "ness of zero. Turning the specimen 2 
urements with: the Fi ilmeter it is” “and. centering the pin of the 
good practice to make the zero set- oscillator. coil ‘the slightly ‘ele- 
ting on a stripped are a, especially vated area opposite the indentadion. 
when the alloy i: is not known n or ‘the Filme ‘ter gave a thickness read- 
ing of about. 0. 69 mil, ‘an error. 
nearly 90 per cent. 
the second experi iment on 
roughness of surface, two specimens 
of 2S sheet were uniformly rough- 
ened by etching. One of the speci- 
‘mens was anodic: ally coated 
about 1 hr. to give a thick ‘eile 4 
coating pee | one half the ‘coating 


was stripped in -phosphoric- -chromic 


aluminum 1 alloy” panels was pr e- 
pared approximately 20-min. 
coatings, -water-sealed. d. After 
moving strips for measurement with 
f the microscope, , the thickness of 
oxide coating was measured with the - 
Filmeter. The same specimens were 
weighed, stripped, and weighed 
‘again. to determine the w weight of 0.75 mils. depending on on the 
oxide coating. b The area wa as ac- zero setting was m made on smooth 
curately 1 measured and the weight me tal, the stripped surface, or ‘the 
in grams per square divided by originally etched surface. T he sec- 
“the density to give the thickness i in ond value where the zero setting 
inches. results| of this series “was on the stripped area is 
of meastirements shown in very nea! utly “correct. Considering 
the three values, the anodic tree 
The measurements so far r ‘ment apparently has some smooth- 
ported for the Filmete r have been 


ing action on the original rough sur-— 
carried out under good laboratory face. As an additional check the 
“conditions. obtain accuri ate 


imeter w was set to zero On & 
“medsurements the surface roughness bare piec 
| shout d not 2 per cent of 


The Filmeter values for 
‘ing thic kness w J 1, 0.87, 


/, O 


“meter measureme nts, two simple — 2S, the stripped area, or the original | 
will be described. . Inv etched surface. The Filmeter might 
| the first experime nt, the surfac e of a _ possibly be used to obtain a quanti- 
248-T specimen with an oxide coat- tative figure for the a 
slightly indented. Ww hen the 


-ConcLusions 


tl 


s inv of the u use 


as to the aluminum as 


when r pl pee 


of 
& 
aced on bare metal. In this — 


coatings on alu- 

minum alloys, it is concluded that : 

in Case, the e depth of the indentation | this instrument provides a new that 
as great as the thickness of the useful means for checking thickness 
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* uniformity of oxide “coatings. 
he measurements be 
rapidly without destruction of the 


and with an accuracy of the 
re onguming “mic microscopic 
and stripping methods. Accuracy of 
the measurements, how ever, de- 
pends largely on obt: aining a satis- 
factory zero setting for the different - 

aluminum alloys ‘and tempers 
may be involved and on having sur- 
faces of suitable e flatness and smooth- 
ness. The zero setting varies as the 
conduc tivity the alloy being 
* 
measured. is necessary, 
fore, to. a zero setting on a 
sample of the same composition or * 
temper before making 


measure- 
ment or to strip a smi all ares ea of the 


- coating bye hemical means and make 


the z zero setting on an uncoated por- 
tion of the sample being. measured. 
In addition to measuring the thick- 
of the oxide le coating on alu- 
minum alloys, the Filmeter can be — 
used to give a rough | measure of the | 
conductivity of these alloys and in 
some cases provide an approximate 
means of alloy identific: ation. With 
the proper r technique, it is also pos-— 


gible to detect differences in the 


thickness of alclad coating layers 
core materials which are of lower VI 


conductivity than the coating. Fi- 


nally the Filmeter should prove to be ra 
a very useful tool for the routine 

checking of oxide oatings on 
wrought aluminum ‘alloys, 


Thickness of P aint Films. 
Non- Magnetic Metals, Organic 
_ Finishing, Vol. 7, pp. 15-21, , 63 (1946). 
L. Alexander, P. King. and 
). Dinger, “‘Instrume nt for Measur- 


ing Thie kness_ of _Non- 


Anal. Ed, , Vol. 17, 
K. G. Compton and A. Mendizza, 

lectrical Breakdown of Anodically 
Oxidized Coatings on Aluminum: 
Means of Checking Thickness 
Finishes ,” Proceedings, Am. 

Testing Mats., Vol. 40, p. 978 
(1940). 
J.D. Edw ards, “Thickness of Anodic 
_ Coatings on Aluminum,” Proceedings, 
Am. Soc. Mats. , 40, 
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un- ze of ten readings. The thickness by Filmeter is an 
) 
SS 0! 
Bac — 
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— 
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rface i- — 
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— 
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— 
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til — 
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a (5) Report on Methods of Testing Oxid = 
Joatings on Aluminum, Proceeding: 
Am. Soc. Testing Mats., Vol. 37, p 
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Two-Milli 


diograpt ic Fil ms Exposed to - Mill on- 
fole X-Rays 


A. and W. W. Buechne ef { 


together i in predicting radiographic —_ wiched between le ad- -antimony foils 
exposures ; for any film density and i 005 in. thick in ¢ cardboard Case 


= 


a; HE wartime 


en "precision 2-million- speed and for any object thickness.  settes. The foils’ had intensi- 
electrostatic ray generators These graphs shorten considerably ficatic ition factor ranging from 2 to 
as the time normally spent on trial depending on the film type used, | 


and associated radiographic tech- 


‘exposures and permit 1 radiography A sheet of lead fin. thick was. 


‘niques by the High Voltage Labora- 
of very heavy metal sections w ith placed directly ove r the cassettes 


tory of Massachusetts Institute of tal is 
Technology? led to a “greater confidence. sereen out very ‘soft radiation 


2-million- x -rays for 


EXPERIMEN’ T AL u Mernop 

other organizations. ‘radiographic films examined | scattering, the cassettes were pro- dent 


“Consequently, it seems “desirable Were ex exposed benes ath flat “steel tected by barrier of lead 
‘to make available some of the: plates ranging ine thickness from in. . thick. Each point: on the re 


ment program to those interested — 
in radiography w ith high-v oltage 
laboratory included a study into 
the properties of radiographic films 
exposed to this high- -voltage 
tion, Tt the purpose of the 
investigasion described below to 
develop X-ray -film 1 techniques which 
would utilize to best advantage the 
high definition, good sensitivity, and 
broad range latitude obtainable 
Ww 2-million-volt d-c. radiation. 
‘Eight commercially ava ailable 


= 


DEVELOPING TIME - MINUTES 


CORRECTED DENSI 


4 
> 


_ 


films v “were” inv resti- 


gated as to their response both to. 


FOG ws = “? d 

the radiation and tov arious proc-_ RELATIVE EXPOSURE 


essing techniques. From this sensi-— ‘Fig. 1H & D Characteristics of Eastman Type K Filn 
to 8 in. a constant target-to- sulting characteristic curves “rope 
- film distance of 24 in . at 1 and 2 sents an individual exposure. Its 
million volts. Because the felt ‘that this method yields 4 
teristics: of “the various films close approximation of actual radio- 
peared to be independent. of thick- graphic conditions and eliminates 
ness and voltage in this range, the of the obscurities of step- 
- data obtained through 2 in. of = | w wedge methods a and of simultaneous 


tometric _information, films were 
~ chosen which are particularly ahd 
2- million-volt X-rays. Proc- 
essing methods were developed 
which were found to y ield improved 
results on these X- ‘-ray films. 
characteristic curves obtained 
and exposure-thickness tech- 
nique charts for this high- voltage at 2 million volts are considered exposures at varying distances from 
radiation can be ‘effectively used — typical and are used as the basis of _ the X-ray source. <a — 


the curves included in this paper. ‘ i +7 The exposed ‘films were cut int diff 


The X-ray target had an ‘inherent several strips and dev ‘in 
7 
Hons to A.S.T-M. Headquarters, 1916 Race St. filtration equiv alent 0.7 in. of Kodalk X-ray dev eloper 


Philadelpbia 3, Pa. To reduce room scattering, various times. basis for 
Presented at a technical papers meeting 


NOTE.—DISCUSSION OF THIS PAPER IS. 


_ INVITED, either for publication or for the at- 
tention of the author. Address all Race St 


the X-ray beam was defined by - the choice this dev eloper is 
discussed below. ) ~The Ww ash water 
and fixing solutions were kept within 
2 or 3 F. of the developer tempera 


Committee E-7 on Radiography held at the 
Fiftieth Annual Meeting, Am. Soc. Testing Mats., 


Atlantic City, N. J., June 16,1947... thick lead shield which reduced the : 


1 
Formerly Research Assistant at Massa-— intensity” of all but a 20-deg. cone 
Assistant Professor, Department of Physics, 7 


of radiation by a factor of approxi-- 
mately 1000. The films were sand-— ture by constant cireuls ition of the 


4 The of Eastman Type A film 
-OEMsr-294 at M.I.T. and is reported in Office exposed to radium hip mma radiation were found — film-processing tank. The film strips 
of Scientific Research and Development Report to be substantially the same as those at 2 million a. BATS chs t 

No. 4488 (7 volumes). The sensitometric infor- volts. This similarity enabled short representing a complete. c varac eris 
mation discussed here is included in vie 6 ” the 
OSRD 


 chusetts Institute of Technology, now with High © 
Voltage Engineering Corp., Cambridge, Mass. 


Massachusetts Institute of ‘Technology, Cam- 

_ *This research was done under National 
Defense Research Committee Contract No. — 


‘ metrie tests to be made with radium when the , li 1 Itiple} 
illion-volt generators were in use. - tic curve were Ccippec to a mu P ee 
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dinger’ was used. 


is adequate for this work ‘in view 
of hers > proc essing and emulsion 
5. 

ons. The Meidinger formula 

5 

3-0 et, 

| DEVELOPING TIME MINUTES = cons y correction (density 
be subtracted from D, the. 
= density under consideration), 4 


D, = maximum density obtainable 


with infinite e and 
development, 
fog density of unexposed film. 


D, was estimated by extrapolating 


y —H H&D Characteristics of d du Pont Fine Grain 506 metr rie m measurements of various 
films. _ Although: the values (of Da 
dental film hanger and dev eloped coated ‘film was scraped off in these corrections are very 
"KS 3 | smultaneously.— Every 2 min. the with a razor blade after the gelatin _ approximate, it was found that 
Te ximi hi 


strips were agitated i in the solution layer had been softened somew hat ‘ve 
for appro: yos water. densi y re ading sensitiv re to was “obtained | 


Capstaff- Purdy transmission obtained after this procedure 
a densitometer - was used for all de er equal to one- “half the total density — 


plus the film-base density. By exposed film with those processed 
doubling the “readings and sub- fora particular characteristic curve. 
tracting the base density, a value The superposition of corrected 
—- for the total density to within — “curves res of three emulsion batches of 


grained emulsions, was necessary approximately 0. 04 unit ob tl type of film | differ 
- the same ype of film having differ- 
to oscillate the film rapidly in order _ tained. fog densities (varying 


readings. Reproduction to within 
0.02 unit: density was « obtained 
the ‘majority readings. 
the examination f the coarser 


to obtain uniform- -appearing Because of the variation in in- 0.3 to 0.9 for 8-min. development. 

ventral field in _the densitometer herent fog density between different 68 F. in Kodalk X-ray developer) 

eyepiece. Although _ this density types of films, “developing condi- indicates the validity of this correc~ 


comparator was capable e of measur- tions, ;, and ages of the same type of 

ing densities up to 3.0, it was found film, all density readings were 

Lan 


tion me 


obtain an informative film charac- comparing all films on a more equal 
tensity-v iew ing techniq ues density of an unexposed (but. de- 
ormula A Ansco Film Types Superay A No. 
epre- | latitude of the film and to obtain 
ls a} higher g gammas, it was necessary hes sae 


that higher values were needed to rected to eliminate the fog, thus» 
teristic curv Because high-i h-in- basis. “3 Instead of subtracting amined are as 
often employed at the High V foltage veloped) film from all values 
Laboratory to increase the effective. density, the fog correction formula 
C.E, K. Mees “Theory of the Ph otographic B No. 874, _Industriak 
It better sensitivities by exposure to Process,” Macmillan Co. New quPont Film, Fine-Grain Type No. 506 
adio- | inlude the density range from 3. 


rates | to 6.0 in the sensitometric curves. 
step- | From -theor etical pr edictions- and 
eous experimental verification, was 
found that the ‘sensitivity (the 
ability to record small thickness 
directly on film contrast 
gamma. Because the majority” 
df the films examined do not attain ; 
their “maximum value’ gamma 


DEVELOPING © TIME MIN. 
art = 


before density of about 2 is 
reached, exposures to densities 
yond this. range are neces cessary to 
"the; yield radiographs of best sensitivity. 
-ray | The manner in w hich - the higher 


values of density were 
is as follows: 


Li The emulsion on one side o of the a 


October 1 


DUPONT FINE GRAIN 506 FILM 

— 

— 

— — 

a 

— 

— 

— 

= 

— 

by. — 

: 

— 

— 

— 

o 

947 | ASTM BULLETIN — 


° 


0 2? é 
rime minutes” 


us 
CORRECTED DENSITY 


aa 


i 
Fig. 4.—H & D Characteristics of Ansco Superay A 674 | 
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DEVELOPING TIME MINUTES 


CORRECTED DENSITY 


Fig 


fay 
& D Characteristics of Industrial 870 Film. 


welt 


KODALK oev. 


L/QUID- 
= X-RAY DEV. 


DEVELOPING rie - MINU ig 


— 


Fig. 9.—H & D Characteristics of Type 
“RELATIVE Processed in Three Developers to 
> Characteristics of Eastman F F im. Optimum Results. 
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speed is” ed after r 5 
further dev velopment causing me rely 
4 an incre: ise in fog. For these films, 


= ch er, in, dere by im- 

-mersion beyond this time is great. 
ae 8-min n. development appears 
to be the between 


Fl five films investigated is— 
1 


leas. here re is, howeve ever an 
advantage in developing for longer 
Families of H & D characteristic Standard X-ray eloper was periods because of the increase in 
‘(density versus log exposure) curves <4 to be slower developing significant density. This | density 
attained from, thes se emulsions | action than K odalk. obtain increase is an gain i in n film 
the same mma on type A as 
are given in Figs. 1 to 8. All des attainable i in Kodalk, a developing. be made. 
velopment times were converted time of 10 min. (68° com- the case of type A film, for example, 
into the _ corresponding time at pared ith | min., is required. increasing the dev eloping time from 
The 8-min. Kodalk yields a 8 min. results in a reduction 
chart for Kodalk -ray ‘developer. ‘significant density of 1.0 with an of exposure time for the ‘same 
was: assumed that the develop- exposure less. by a factor of 1. 45 density by a factor of 35. For 
than that for type A developed in - radiogra aphy of thick sections, this 
te other films is the ‘Standard. Because of the difference reduced exposure e time is important, 
‘game as that for the Eastman films in the shapes . of the two I i&D_ and the fog density accompanying , 
for the inv rolved curves, this factor i increases to 1.75 ‘this longer dev ‘lopment time is 
to 70 F Any differences in for. a density of 2. L iquid is little 
the slopes of ‘the temperature-log type A film does we 


Pad 


euperposition ‘of the 15 5- a 
10-min, eurv es for du P ont Jo. ». 506 
majority of films ‘were. » dew For of 
“to completion to obtain the highest pro must be increasec by 
contrast and speed. cent in the case of the Liquid 
developer was s chosen for this X-ray developer over that required 2 im: his ‘fact up 


investigation becat ause it y ielded the Ww hen Kodalk i is — ‘more g graphically w hen corrected 
- highest gamma and speed | on — = he optimum dev elopment time _ densities are plotted instead of total | 
‘man type film, the emulsion for the films in F igs. 1 to8 (indicatea densities. Eastm: un type M film, 
- which was most commonly used for _by the heavy curve) was detewmined however, can be advantageously 
radiographic work at the ‘High considering seve ral factors, developed for at least 10 min. 
X Laboratory.* Three ‘East- ‘among which re (a) “maximum ow ithout excessive fog. A gain 
man -ray gamma, to obtain the best sensi- effective speed of about 30 per 
_ tivity y practicable; (b) fog de nsity over 8-min. development is obtain- 
at optimum | developing time; and able. or Eastman type A, 
& (©) maximum film speed ‘Superay and Superay B, , 
by prolonged dev elopment, to re- du I ont No. 0. 506 films, therefore, 
obtained in the manner as described | duce radiographic exposures bv development in Kodalk de- 


y 


above using radium gamma radia- darkroom | manipuls ition. seems best. For Eastman 


tion. T he: optimum curves ves fore each Fo Eastman type F and Anseo type film, dev elopment to. 10 


of > » 
fig dev Slopers in "Industrial No. maximum min. is suggested to enable its use 
attained after develop- > be. extended to thicker sections. 


Voliegs ment for 5 min . at 68 F . Further To compare the speeds of. the 


readily available than were similar materials el nt inereases Pe 
dev lopment increases the speed various films, a linear plot of 
of the sensitometric experience of this laboratory of type F slightly but causes a more "rected density versus exposur * 
is based on Eastman films. The reference to the Dean in oo. 
Products of this manufacturer is not to be noticeable. fog. In the case of made. igure 10 is such a graph” 
| as a prefere t - 
Industrial No. the maximum for the eight films developed for 
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By 


straight lines up to densities o at 3.5. Coarse ons 
“measure of the speed. ‘lms pos- | __Very fine _ ard 


sessir 


per unit increase in exposure No. 807.... | (1430 3.0 


Medium 


Medium 


being high) are faster 
speed values given in Tablel 
were obtained | by multiplying the Ansco_ Superay . A, and ae Pont well ad: upted gene oral. work 
"slopes of the. curves in Fig. 9 by Fine Grain No. 506 were found cause of low er contrast and coarse 


suitable » constant such that the useful, because of their r high grain, this emulsion serves: well in 
speed of Eastman type A film = contrast and fine grain, combined the radiography of v ory thick sec- 
100. Despite the fact that some ith “speeds which permit radiog- tions bee ause of its” high speed 
- radiographic films, such as Eastman raphy of steel sections up to about — (about four ‘times that of type A), 

_ type F and -Ansco Industrial No. 12 ‘in. thick without, excessive ex- In the region of thinner sections 
870, do not exhibit this linear times. pr The exposure- thick- (up to 6 to 8 in. of stee 1) ory when 


" havior beyond a density of 1.2, this ness technique | curves f for 1- and 2- Za used with faster | films in the ‘same 
2 method of speed steieustiaan tn still million volts d-e . giv en in F ig. a cassette (toi increase the latitude for 
@« value because it establishes the are for Eastman typ e A film eXx-_ _aparticular exposure) Eastman type 
posed ‘at 24in. M and Ansco Superay films are 

tance for a density of 1.0 when valuable because of their very fine 
‘hinne developed 8 1 min. at 68 F. in Kodalk grain and high contrast, allowing 
in a nner soot on the ‘X-ra -ray deve eloper. WwW ith a correction | radiographs with best sensitivity to 
characteristics of the film type. ef of about 20 per cent, these e curves - _bemade. In general, Eastman type 

The latitude of radiographic films in be used with Ansco Superay A ‘and Ansco_ Industrial No. 870 
may for certain purposes be de or du Pont No. 506 films were not used to any extent 
“fined as the ratio of the exposure _ Although the characteristics | of in this laboratory at 2-million volts 
* obtain a net density « of 3.0 above Eastman type K film are not ‘so because of their low contrast. il 
0 f 0. 4. This range repre- 
sents ‘the maximum useful men 
-cent-type viewer. The density of 20 


primarily because the scattering 


of 2-million-volt radiation is” such 

densities than at lower voltages. 
For example, a sensitivity of ap- tay 

able tl through 5 in. of steel on type 
A film at. a density of 0.4 with 2- 


dite 
ways” in which latitude be = 


“pare the ranges of the films. 
Table I, the films have been 


th 
a 


- For “ a raphy — at 9 million n These e3 exposures are for a target-film distance of 24 in. and for a net density of 1.0 whet 
aoe gr - y wi! developed in Kodalk 8 min. at 68 F. Inherent target filtration is equivalent to 0.7 in. 
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These — curves density y obtained nd comparing cknow 


are reproducible if processing oa it with that predicted by the ex- el The authors wish to express their 
dependabi lity, type film im w as 10 per cent. Although 1 more precise ance. In particular, we are grate- 
frequently exposed beneath a stand- 
ag | fixed target- to-film distance to check to w ithin r 0. 1 per ce nt), the film a for his aid in n obtaining the data for 
Ist radiographic exposure with: voltage ments on the sensitometric response 


tions are maintained posure- -thickness chart in Fig. 11, thanks to the staff of the High 
- “constant. AB an example of its the voltage could be checked within ‘Voltage Laboratory for their assist- 
methods of calibrating the voltage ful to R. J. Van de Graaff for his 
a ard test block of 2 in. of steel at 7 were normally employe ed (accurate interest and advice; t to A. ‘Sperduto- 
{ 
the calibration of the generating check was quite reliable, especially this paper; to E. N. Strait, 
of t elec- hen the exponential rariation of for his preliminary a 


of radiographic emulsions 


— 


of th e Practical A pplication of 

the Graaff Electrostatic x. Ray y | enerator® 

he  ByD.T.0 Connor’ 

‘are principles was installed, and other low-voltage 
fine Volv in the generation of hi high radiographic equipment which had 


voltages by electrostatic means wer 
| published by R. J. Van de Graaff 
| in 1933. The production and pre-_ 
870 -‘liminary investigation of two- o-million 


been te smporar rily housed was moved 

into a ‘complete radiographic 

laboratory (Fig. 2). The high- 

\ be 

ra voltage section is, of course, on the 
far side. The exposure rooms: 


ent volt electrostatic (MeV) X- 
olts were accomplished at the: Massa- ry the extreme ends of the building 
chusetts Institute of Technology in and radiation protection outside 


under his direction. In 


Office of Scientific Research 
a and Deve elopment National Defense 
a Research Committee | acting par- 


¥ the building i is obtained by fencing- 
the area. The protection fence 
gates are visible i in ‘Fig. 2. 


The generator in the new labora- 


ticularly for the Navy, contracted tory (Fig. is mounted on a 
with M. T. for further: develop- concrete deck: and is almost noise- 
ment eventually | the less. By disconnecting the tank- 


‘duction 1.—The First Generator Installed at 
Me\ Xtay Ordnance Investigation Laboratory in in 1943. 


¥. _The N ‘avy Bureau of Ordnance been in constant use since. Because 


X-ray program. was origin: ated and machine is immov: able it 


cooling water lines | and removing 
the tank- base bolts, the tank may 
be. raised | very quickly and easily 
with a power hoist. On the left 


side is a mercury diffusion vacuum — 


guided | by Cc -Piggot, Section suppo 


“suppor rted above the exposure room, 
Chief of Re? nder his direction ‘since the tank must be remov 


hie yer bis direction n be rem pump on which i is mounted a Mec- 
two electrostatic gener ators were = for ge nerator r reps the re must be Leod Gage. In the background 

installed at the Ordn: ance Investi- adequate headroom. Therefore, F ig. 3 is a vacuum ‘pump for 


gation Laboratory, Indian Head, ‘telling must be quite e tall. removing the humid air 


Ma. In the course of three years ee 
laboratory y was built uy up around this 


SE ‘The firet generator, Ki ig. was 

4 

no installed at the Ordnance Investi- 

gation Laboratory i in 1943 and has 

NOTE.—DISCUSSION (OF THIS PAPER IS) 

| INVITED either for publication or for the atten- 

_ tion of the author. Address all communications © 

A.S.T:M. Headquarters, 1916 Race St., 


* Presented at a Symposium on Ultra Big 
‘Voltage Radiography sponsored jointly by A.S has 
_T.M. Committee E-7 on Radiography and the 
American Industrial Radium and X-ray Society, . 

4 held i in Cleveland, Ohio, February 8, 1946. 

_1Naval Ordnance Laboratory, Naval 
Factory, Washington. D. C. 
J. Van de Graaff, K. T. Compton, and L. 
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Fig. 2.—Radiographic Laboratory Equipped in 1945. 


= and to the right of it an | air 
compressor dryer which sup- 
plies dry air at 200- psi. pressure. 

In addition to the vacuum pump 
compressor the second 


‘Fig. 4. —Target or Film and 


6 aie to the control room is shown at rear right, with door and door _ 5 


:14-in. brick rall. broken line 
_ indicates the irradiated area which _ 


deck there are, to the right of the wooden doors. | 
compressor, a relay cabinet, a dis-— One of the most important con 


tilled _water-cooling system pump, 
nd the magnetic lens s battery rack. 


a 
_ The control room is sms all and 


s only the control panel. 
Personnel in this room are com-— about 10 min. by allowing the air 
pletely protected d by conerete and to escape and removing the lower 
bolts. Removal of the hig gh-voltage 


__ Directly ur under the generator is is 
the target or exposure room. As 

may be seen in Fig. 4, heav y objects 


with: industrial fork trucks. 
- interior walls: in back- 


ground are reinforced ‘concrete, 3 


in. thick, and even without ‘the 

 3-in. lead protective cone, no radia- 

has been detected through 

owe walls. The passagew ay in 

the corner leads to a a cone rete 

labyrinth, the other end of which 

is the entrance to the control room. | 

Protection. from radiation 

ing the po ‘the 

frame. doors: ‘are fitted with 


siderations in regard to the Van de _ 


Graaff” "generator is the ease 
W hich 1 repairs may be made. The 


‘ terminal exposes the pulley, filament 


generator, 


checked in 2 


During the year January 1, 1945, total number of work days. 
“4 
per cent loss, 


to December 31, 1945— 


Or 


in. — 


 sealed- off tube now completed and 


reactor, , and fila “filament 


1 hr. the entire column down 
to the plate: may be disas- 
sembled by tw Oo or - three men. It | To sum up last year’s generator 
may compl etely reassembled performance, the unit was in 
: cessful operation 77 per cent of the 


Heavy Object Supported on Fork Platform. 


Generator No. 1 was 
for 55 day 
is within the fenced-off portion 
the grounds. The fence makes” = 
. it possible to use inexpensive, Tight, 


28 days loss was due to tube trouble; a 
13 days loss was due to belt trouble; fe 
i4 days loss was due to mise ellaneous 
causes, 6 days of which 
failures. 


trouble; the installation of 


tank may be remove red (Fig. 6) in tested has eliminated loss of time 


due to this cause. 


Research and 


being carried on at the” present 
time by one the engineering 


laboratories at M. 


in belt. performance. 


~The 


it. is estimated, 


\ 


dev relopment are. 


interlocks so that the opening: gof 
a target-room door will trip a relay 
and stop the production of X- rays. 
The -ground floor plan of 
high- voltage end of the building i is 


lead “cone place no ‘radiation 
ean be detected through: the con- 
crete barriers or through Fi 
LL 


|| 


which, we 


hope, and have reason to believe 
will lead to marked improvement 


1 
re ab 
2) 
- 
— 
su 
a 
— 
r Plan of High-Voltage Buildir 


itt 


a Be 6. —Generator Shown with Tank 
Removed. 


a 
» reduced d during the 
by the of the new 


standardized. the -ray 
vertical and the ge nerator rigidly 
mounted, the focal film distance 
which may vary from 3 to 12 ft. 
is controlled by industrial fork lift 
trucks. The film and object are 
“supported on the fork platform 
4). Beneath the film holder 


* 


- is placed } to 1 in. of le: ad which. 


~preve ents back scatter and absorbs bomb. 


enough of the radiation transmitted 
through the objec to decrease th 
— scatter appreciably. Above 
film holder and 
object. is placed a }-in. lead plate 


absor b the object scatter. 


Sensitiv ed for thick 


“in. lead filter 


xcept for thicknesses 4 
in. of ‘steel. For filter th 

ses of to} in. n. of lead there is 


but ‘there: is” = 


attentuation of. the beam. T here- 


fore, for almost: work, a 


generators have bee 


The 


= at 2.5 MeV for 


ae filler, iron oxide; the fuzes, how 


g. ‘Figure 
shows the e 


nee havi ing func- 


lead filter is ‘standard. 
n 


However, this i is not 
— tine. Intensity ratio of 2.5 to 2 20 
10 in. of steel. 
The greatest thickness of steel 
we have | penetrated | 15 in., 


pe riod ds « if time with | cons iderable 


British 15-in. projectile. he great- 
est. over-all _ thickness pene trated 
4} ft. of steel and 
 equive alent to about 10 in. of steel, 
through the center of a 4400. 


but the film, instead being 


The booster pro protector ring of 
‘minum | been blown away and 

may be seen near the fuze base. ea 

a ~ the projectile shown i in Fig. 9, 

the boosters have blown with low 
order” deton: ations. The cav ities 

are “not much enlarged and though 

‘the booster p protector ring. ‘shows 
evidence of disturbance, it has 


been blown tate 
Figures and 9 show reproduc- 
tions of radiographs of 6-in. pro- 
% 
jectiles. Figure 9 is enlarged 
time ov er 8. his relative 


ement was ‘obtained not 


photographically bu ut by projection — 


placed in contact 1 with it as was the a 
in Fig. 8, was placed 6 ft. from 
kind» is possible only» when. the 
source of X- \-rays is confined to an 


very small focal spot size, 0.010 to 
0.020 in., makes’ projections of 


kind possible w ith the V 


Fig. 7.—After Removal of the High-Voltage | 
Terminal, the Pulley, Filament Generator, 

Reactor, and Filament Assembly Are Ex- 


= 
lute % wat 
av at : 


conside rable size Ww ere located. 


fa in fired | projectiles varying 


. size from 6 to 16 in., to determine — 


whether the fuze had functioned 


The explosives cavities 


generator. 


The advantage f the small 


been loaded w ith inert 


on ev er, were live before firin 
xplosive | cav ity of a a 

in. -armor- piercing projectile after 
havin been fired through 6 in. of 
The fuze ies been dislodged bu 

tioned. The twin “boosters, one 
have fired as may 


Cavity of a 6-in. Armor-Piercing Projectile 
After Been Fired 6 in. 


— 
nt — — 
or ais — 
x — — i 
he — 
Qa 
— 
— 
wil 


= 


4 
the application | of -voltag change eliminate d the difficulty, 

the inspection of large though n not the presence of a cavity, 
explosive castings. _ Figure 10 WwW hen new types” of explosives 
shows: one-sixth of an American and explosive mixtures are devised 
depth bomb. A large” horizontal or loading procedures altered, the 
BE is rev ealed, running into the final results are now examined radio. 
sixth of the bomb (Fi ig. graphically for soundness. All ex. 
and all the way perimental charges inspected 


to insure of 1 results. 


Having Been Fired Through 6 in. of Armor — ig. 11 _—Revision of the Pouring and F Gosling Techniques Resulted in Locating the 


ig y means o projection o the Tay 

image. characteristic of ‘Since the loading of this bomb, 
horisontal cooling technique w vhich ‘much work has been done on ex- 


spot is so. ‘much in the ability was standard practice. Depth plosive e casts and loading tech- 


to make such projections which, bombs of this” type were found niques. It is extremely unusual 
after all, can be duplicated photo-— _ detonate on contact with the w ol to discover a cavity of any size in 


graphically, | but. the ability Ww hen dropped above certain critical currently loaded ordnance. 
show on the film the detail on the altitudes instead of exploding at a the time of great 
tube side of a a thick object with the _ predetermined depth. ag _ Germ: an counterof a th Ald ; 


same clarity as the detail on the he e pouring and tech- 


film side of the object. niques were revised and the cavity was well known. . At least | 


One very large field ‘of w rork dur Uk located entirely in the after part _ tw o disastrous cases of ‘premature | 
ing the rears: been of the bomb (Fi ig. 11). his imple explosions of artillery shells in the 


10. Cavity Revealed ealed in an American Depth B 2 omb. 
M BULLETIN 
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X-ray enemy ord- 


of the inspec- valuable. in the | of 
ives | tion of such ordnance. | ee cob ww. 2 “nance equipment w was examined by ~ and acoustic mine units and Rhein- 
ised | The cause of | premature shell ‘means of radiography. The Navy metal fuzes where complete dis- 
the explosions has never er been ac- was required to disassemble or strip assembly wa ras often impossible | due 


| 
to fineness of construction ‘and the 
generous use of pitch. Such fuze 
bodies when the condenser circuits | 


complete were pitch-filled and 


structional purposes. T he hazards extremely bo dnalyse with- 


out recourse to 1 radiography 
The ‘Bureau Ordnance has 
“applied voltage radiography. 
not only” to the investigation of 
foreign ordnance but to its own n 
weapons and has succeeded in a 


great many cases in increasing ay 


dio- | qurately determined, but enough Many thousands: of captured ex- 

ex- | evidence existed to indicate that a _ plosive items for chemical analy: sis, 
ted | faulty explosive casting could cause operational analysis, or to provide 


i; furthermore, no shell of known samples of enemy ordnance for in- 


internal had exploded 


prematurely. At that time the of the stripping operation were 


radiographic facilities of the U. g reduced to zero by means of radiog- 


Army Ww ere overtaxed and the ere plainly 
Bureau of Ordnance “was asked to sible on the films; physical con-— 


struction was easily discovered and 
examine two carloads of large 
the ‘stripping | operation became a 


simple 1 mechanical problem with no 


5. 


the safety and effectiv eness of U, S. 
to the indi truck ‘ton sis could be made from, ordnance by know ledge obtained 
Libs 


and lens batteries. ; film alone. through radiography. 


DEEM it an honor perhaps a bit dismayed at the — 
‘and a to have been asked "prospect of havi ing to learn a new 
a3 a member of Committee E-11 jargon and a new kind of arith-— 
on Quality Control of Materials to’ metic; and are hoping, perhaps un- 
introduce the subject of statinticn consciously, , that this madness that 

at this Symposium on Paint and infects men’s minds will shortly — 
Paint Materials.* I know from the be eliminated by s some hard- boiled 


titles” of the papers which follow, realistic thinking on the subject. nad 


service a test 
method w ill: Ww ork out ‘in practice, 
pony long a paint: job will last or 
Ww hat percentage of customer com- — 
plaints we may xpect with a cer. 
“a For this reason, I believe I can — 
introduce the subject of statistics — 
best by comparing two ‘simple 


and experience, the other being 
essentially sta‘ istical 1 in character. 


ied cand fi from other papers that have _—i hope to show you that the statis- problems i in prediction, one of which 7 
in the e ‘teal ts ill fit in with the older training 


the | my will be larg gely ing  tendition, in ‘that it faces 
the benefit of those who are meeting insists on measuring the quantities | Traditional ‘Example: mi 
‘the ‘subject of ‘statistics for the with which it is concerned, , and ire 


am sure the that you have all heard 
first time or wi ho, having a above all, reasons qu: antitatively of or have actually used Johansson. 


“few contacts \ with | it, wondering rather than qualitatively. blocks. They are extremely y ace 
what justification the ere is fo thi curate metal blocks which are. 
<x ere is for this” Pred iction: woe A s i 


bristling mouthful “seven con-— as standards in most g gaging 
sonants and three vowels in AS.- First , let me point ‘out. that the work and although a physicist used 

at TM. work; are inclined to distrust — ‘object of nearly all scientific and to chopping up light wav es may eae 
the "apparently rubbery sort of engineering study prediction; point out that there is a limit to 

which is a polite term for foretelling their accuracy, and philosopher 

ih NOTE. —DISCUSSION OF THIS PAPER IS a the fu future, our A.S.T.M. work may object that even our concept 


VITED, either for publication or for the at- 


4 

tention of the author. Address all communica- is no ‘exception. This does of length may be illusory, I believe 
tions to A.S.T.M. Headquarters, 19165 Rac St. ty 
Philadelphia 3, Pa. mean that we spend our time look- that as engineers and far as 
t 
Pint el Symposium ing -dreamily into a ery stal ball, ordinary machining operations are. 
25, but does mean that we are con- concerned, we may accept without — 
lum on Paint Paint Materials, issued as - } 
Mparate publication, along with the other two cerned ith ve projecting question | statement a 
Papers on statistics presented at that symposium, — perience, quantitativ ely, the  -in. Johansson block or “Joe 


rector, Department of Chemistry, Ontario 
Research Foundation, Toronto, Ont. Cansda, future. We want to know how a 


ind Vice-Chairman, A.S.T.M. C ttee E-1 
Quality Control of Materiais. raw material will” 


block is. exactly 1 in. in length. 
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you take a 1-in. Jes block 
a -in. Joe block and “wring” 
them — toge ther in the approv ed 
fashion, what will be the over-¢ all 
length of the assembly tT The 
tional answer is, of course, that 7 
plus 2 equals 3 and, therefore, the 
will be 3 in. long. Now, 
this kind of “Joe block” prediction 
is exactly what most engineers a and 
scientists hav e bee en \ trained | to » do. 


are. worth noting. starts from 

certainties and it admits” ‘no 
bility of failure. No matter w 
the Joe blocks ‘come from or how 
= we make the above prediction, 

e shall always be right. In other 
wor rds, we can predict the outcome 
of indiv idual experiments with cer-_ 

This kind of “Joe block” reason-_ 
w ould quite adequate ‘and 
very” comforting if we lived in a 


“Joe block” w wor where all ma- 


e 


of the first things we miss 


the blocks. 


the wil 
3 in. in len gth but, unfortunate ly 
again, we do not live in a “nominal” 
world and the ‘performance of the 
assembly in point of fact will 
de pend on its ~“nominal’ ” length. 
badly needed military trucks rolling | 
off the production line and 
seizing up before they had been 
driven fifty miles because 
‘nominal’ clearance between piston 
and cylinder, which was counted on 
to see them through 
period, in point of fact hardly 


in this second ty pe c of ‘problem is. 


he ability to predict i indiv idual 


assembly lengths. We can no longer > 
that no ‘matter what assembly 
is selected, we can exactly 
how long it w ill be, as we could with 
— e ‘Shall have 


chine parts were made with “Joe than t this. But does inability to 

block” accuracy, where every 


a ment of a certain type of coal wa 
exactly like all other shipments 
thes same coal, ete., but such a w orld 


‘is practically impossible of 


ment and even if possible, would be 
uneconomic. If you have ever 
- bought a set of “Joe blocks” y a | 
will vouch for that. If you find 
too hard to believe that: 
every batch of your No. 129 w hite 
i is exactly the same as every fe 
very shipment of linseed oll you 
is exactly the same, or 
every customer applies your paint 
_in exactly the same way and sub- 


it to exactly the same weather- 


Tem i in prediction v with one in which 
automatic machines are 
a steady production of 
piece- parts, the one nominally 1 in. 
in length and the other nominally 
. 2 in. in length. . When these parts: 
are assembled end to end in groups 
of two, what will be their ov er-all — 


“with a difficulty. The “Joe block” 


_ tainty leave us completely helpless? 
I think a little predic tion . The second | enables us 


out our liv es we are continually 
ma 


predict individual ¢ cases Ww ith cer 


‘If such were the case, 
reflection ill ec 


conv ince “you that 


‘outcome. If we insisted on the 


“Joe block” kind of decision, we 


would be unable to cross a street, 


to order a meal, to get married, o or 


other batch, I w ould a sk you if “to make any of the thousands of 
"decisions we have to make. In fact, 


No ow, we make the e great n majority 


‘if this s audience exis isted at all, 

would now be jamming the 
of this room unable to decide 


w hether to come in or stay out. ei 


of such decisions in a rather quali- 


recall: during the late war some _ tative way. W e sort of mentaly 


Ww eigh up the probabilities _ in the 
‘situation and then go ahead for 
better or for w orse. But. this 
not good enough for engineering 0 
A.S.T.M. work and we w ould not 
_ be applying statistics to the above 
assembly problem if did ‘not 
further into the situation, but 
merely made the best guess we could © 


‘under the circumstances outlined 


Statistical 


all In ili ing statist the above 
problem we w ould insist, first, on 4 
‘se yin our selve that there 


enough stability in the situation to 


¥ 


projecting experience 
to be satisfied with ‘something 


into the future, cond, on 
measuring the amount of variation 


introduced by the machines. The 
first requirement is essential to : any 


to reason quantitativ vely. 


Wew would 


be foolish to commit o es with 


machine i in adva ance, Ms 


_Tespec t to any m 


king decisions in situations where it might be very erratic in 
it is impossible to be certain of the e its a 


action. | . Nor do we, in practice, 

ace ept the a ace curacy which may be 

claimed for a particular machine, 
but we insist ‘on measuring the 
characteristics of ‘the product 
— But, you may ask, is it possible 


to hav e a situation in Ww ‘hich 


3 


7A of four 


w 


ts on n first ten sam, 


Fig. 1. Charts Sho owing 
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vidual \ values are uncertain and yet. 
4 allows prediction? A And if it i is 
4 | how can we satisfy ourselves that 
ty such is the case? 
Figure 1 1 will illustr 
situation. Four our dice were thrown 
‘repeatedly an and ‘the number of pips” 
“showing was recorded as the v alue 
of each throw. This value could 
range from to 24, After 40 


to. face the facts, to 
bias in and to hs we 
any” unavoids lable variability enter 
into the experiment. in such a way 4 
that its effects can be estimated 
quantitativ ely, ‘and the risk of a 
ong decision cale ulated. 


rcentage Reductions 


e 


or 
ot | throws had been , the values L Before losing, should like to 
ve | were grouped into 10 groups of 4 } refer to the work of Committee E- Te 
ot ‘throws each and the av erage > and to expli ain | Cc Committee 
ut | “range A (highest minus est) for ean ‘an coope rate in this work. 
ld | of the ten groups plotted in Day of Month Committee E-1 11 is engaged in 
‘chronological order starting at the the following types of work: 
left of Fig. 1, the range as ‘Fig. 2.—Control Charts Showing Statistical 1. The alding and ¢ vising 0 
measure of variation. Stability Achieved in the Manufacture of technics al committees of the AS. 
ve control limits shown in full line -T.M. in the application of statis- 
oa "were calculated by the methods wet tical methods in their w ork 
in the A.S.T.M. Manual 2. ‘The compiling of a M: 
rm oo Presentation of Data? and v were ‘But, you may say, ‘that kind of on Quality Control of Materials in ‘ 
ce attended in broken line across the reasoning is all right with dice, which will be included a_ revision 
on | figure. hese limits provide a test but can you apply it to the ma- the present Manual on 
on | for stability, since under stable chines you were talking about, or sent ation of Data, and a number of 
‘he conditions only about three p points to batches of paint, or to exposure sections giv ing "basic information 
a in a thousand should fall: Hera experiments? The best. answer is and standard procedures for apply 
us ‘the limits. The “experiment was probably given by the very large ‘ing statistical in A.S.T.M 
ld then continued until 260. “throws number of cases in the past twenty 
th | had been made and the remaining ears or SO W when | it has been found A study of whole 
ce, points could be plotted as shown Possible to make machines, n manu- of sy stems of sampling inspection _ 
in | the figure. | It will be observed ‘facturing processes physical and _ their relation to T.M. 
ce | that all but one point fell within and chemical tests exhibit the kind specifications and 
be thelimits. of control exhibited by the dice in ducer cooperation n in AS.T.M. 
ne Now clearly we hav re the above e experiment. Figure 2 -activit ities, 
he | case which the individual result w will illustrate one of these.*- Committee. 
is unpredictable in the sense that “derive the most. benefit from the 
= 
ble ve do not know with certainty ow ork of Committee E-11 by 
di- | advance of a throw whether we w will instructing one of its 
get 4 or 24 or some ve value in between To. go farther’ into. the subject. committees, or setting up a new 
yet we have a statistical sta- w ould involve me in discussions out sube sommittee maintain eontact. 
bility with | Tespect to time ae of place introductory with E-11 and to act as a clearing 
with re to values we obtain “such as these. J trust that I have house for” D- matters related to 
and to the variation observed at the point that statistical of the E-11 _activities: listed 
iifferent times. think y ou_ will reasoning is realistic, sound, quan- above. In addition, we should 
fl igree that as s long as this stability ie titative, and in the vest engineering like to have D-1 members who have 
ee holds we can predict t the kind te tradition; | that a need for it exists had experience in statistical meth-_ 
a distribution of values we will obtain ay in the wor ld as we find it and par- ods made available to act as eon- 


aid make quantitative calculations: ‘ticularly in A.S.T.M. work. sulting members on the > various 

regarding their : variability Also, the papers which follow, you task groups : set up| by E-ll. F inally, 
these | conditions, we tan will see examples statistical | there are many questions s such as = 
attach more reliability t to av verage reasoning. pe hich (3) above which 


surface bear much relation to the 


values calculated fr om the data may only be capable solution in 
because the random variations will simple examples [ have discussed, particular: instances by the com 
tend cane com- but I believe you will see the same mittee “responsible for the speci ; 
“fication proper, that is, by one | of 


§ “Statistical Control of the Manufacture of the D- 1 committees as far as pro- 
e 


ix See. Testing Vol. 
Part I, p. 453 (1933). oo issued as separate 
iblication. ) 


Manganese Steel Tank Shoes,”” Canadian Metals | 


and Metallurgical Industries, June, 1945. tectiv contings sre 
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Burst Test A er and 


bed 


‘ 


ate. 


holder ass sembled with a specimen 


under conditions of no pressure, 
The burst te test consists cosontially of the bursting of test specimens by 3 > low 
x! sited pressure, and high pressure “Gust 


Fd means of air - pressure. . Two: test methods are employ ed; ; the instantaneous bef D t ” Thi 
burst, which is comparable to a tension test, and the time burst, which is ing). is type of 
r is used for most. testing 


comparable t toa long-time: te nsion or creep test. 

burst test affords a very convenient method of measuring In certain Cases special he holders 

of rubber and synthetic compounds. It is especially adaptable to measur- may be used. _ Figure” 3 shows a 
aging and | measuring the strength at elevated temperatures. holder designed to use sections cut 

: I There does not appear ‘to be a a very close correlation between a 3 from tubing as” test’ specimens. Tt 

id Ha strength and tensile strength. — . However, it is felt that | for many purposes also illustrates the method of using 


the burst te st is more ‘significant than the tension test. a light wire and notched rod for 


ray he burst test is limited in that it does not give any aia comparable - ~ inser ting and remov ing the speci 
to the ‘stress-strain relationship or to the ultimate e longation, nor does it mens. Under test pressure 
afford | any means of measuring the tear resistance. _ The time burst, how- i ss P 


her ever, Gives a significant result which cannot easily be obtained in any other Aids - forees the rubber out into the two 


Desc scription of the test apparatus and its ‘use together with a ‘imen, them to act as 
i the results obt. d rive clamp an seal. 
A uty 


paratus "presented in this paper the complete apparatus. The cabi- Figure 4 is a schematic diagram 


a comprises special "physic: testing net on the left contains the time of the _ instantaneous burst test 


equipment developed by the author burst apparatus \ whic h comprises appar ratus. The regulator holds a 
for rubber and synthetics and used three separate time burst units constant pressure of 2000 psi. as 
the Grove Regulator Co. for (three test. specimens may be run read on gage The adjustable 
_Past three years. This com- simultaneously). The “cabinet “on restriction limits the of air 


“pany manufactures various | -regu- the right contains the instantaneous into the air to give a 


lators and valves in _ which syn- burst apparatus. | i arious specimen _ de finite rate of pressure increase on 
thetic or natural rubber is employ ed holders ‘are shown the the specimen. With valves B and 


jn quite severe and unusual service. cabinets. closed, this restriction. allows 4 


This testing equipment was de- ile. pressure build up (read on gage 2) 
veloped in order to check easily Sp zero to 500 ‘psi. 15. see. 


effect of various aging conditions ons Figure 2 i isa drawing with tabular 


the strength of rubber and sy itis dimensions of the specimen holder 
compounds and also to provide | a for ordinar y disk | specimens. 
quick check on the consistency of It also shows “cross-sections: of the 
the material in factory run products. eich Lier 
the burst test consists essentially 
f the bursting of test specimens, 
small circular disks , by 
a means of air pressure. These m: hae 
~_-be cut from test sheets or from the 
produet 


Two test methods are employ ed, 


time burst. The instantaneous 
burst apparatus builds up ) pressure 

at a given rate and indicates th the 


pressure at w vhich the specimen 


when valve A is opened. The ait 
chamber may be of any convenient 
size as long as it is large compared 


Se 


‘NOTE.— DISCUSSION OF THIS PAPER IS | 
; _ INVITED, either for publication or for the atten- 
tion of the author. Address all communications 


to A.S.T.M. Race St., 
Philadelphia 


1 Chief Grove Regulator Co., 
‘land, Calif. 
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ADJUSTABLE RESTRICTION SPECIMEN | HOLDER 


NEEDLE VALVE SET TO BUILO i, 
«GAGE - P S00 Psi. IN 2 2 SEC. > 


SETA 


“HIGH ae some \ALVE-@ 
‘Fig. 4.— —Schematic Diagram of Instantaneous Burst Test 


= SPECIMEN ‘=THICKNESS CORRECTION FACTOR | ad 


it 0031 0024! is then closed and valve . A opened. 
0.234 Gage 2 2 is read as soon as the 


0.047 0.035’ je” specimen bursts. This reading, when 


orrected by ,multiplying by the 


thickness correction factor, is the 
of the he specimen. _ It should specimen b bursts, the disk suddenly with the thickness as will be ex- 
‘not be so small as to make the flies up and closes the nozzle before’ plained later. 
striction adjustment too critical, a measurable loss of air occurs. 


‘nor should it be so large as to give Gage 3 serves as a check on the Teer, ARATUS 


measurable pressure drop in the absence pressure drop between igure 5 is a schematic diagram - 
vonnection. The alr spec imen— holder and the air of one unit of the time burst appa- 
contains about 6 eu. i in. . he instantaneous burst test is desired to » hold a constant pressure 
aS v: ralve used w specially ‘performed i in the followi ing manner. ery accurately for long periods of 
constructed for this apparatus and Assuming that regulator and time. To eliminate the effects of 
serves to trap air in the air chamber restriction are properly supply | pressure variation on the 
when the - specimen bursts, thus adjusted and that valve A, Fig. 4 , reduced pressure, two stages of re- 4 
giving an opportunity to read | the is closed and vs valve es B and C open, , duetion a are used. The ‘supply regu-- 
| bursting pressure on gage > 2. It a test specimen, ‘is mounted in its lator is set to maintain a constant 
consists of a loose metal disk with “proper holder and the | holder “a pressure (usually ) as 
a synthetic rubber face hel d closely: mounted on the test spud (pro- read on the supply "gage . This 


‘a nozzle. Grav ity keeps | the truding from. top of cabinet on regulator (shows n mounted on the 


| BLEED FITTING || 
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NOK 
TOGGLE SWITCH 


nozzle) so that there i is no pressure HIGH PRESSURE AIR da: we 


holder and the air chamber the 


hen the Jain “Fig. 5 
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test specimens are cut “out 


X vith circular cutter. The cut 

is most easily made if the sheet is | 10 b 
: wet ‘and the cutter is rotated slowly inst: 
‘in drill | il press” while being pushed “as: 
‘into the sheet. Howeve er, any | mun 


Instantaneous Bursting. Pressure 


Material A at 10 F 1200 psi. 


4 


— Ms, ~4. | ‘means of cutting may | be employed sper 
er; — as, unlike : a tension test specimen, 
the condition of the has 1 no ven 


rest specimens m: cut from or 
el curv ved sections as well as from | botl 

flat sections if they are of uniform | mat 
_ thickness and the curvature is not | ally 


Material A at 156 F, 875 psi. 


an fo Burst, hr. small as 2}-in. diameter with }-in, | ora 

6. —Typical Time Bureting- Pressure Curves. wall are regularly cut and flattened larg 

pis ‘specimens | may be cut. from them. 


These "specimens: show no measur- 
able | difference in bursting pressure 


wall in Fig. 1) st pressure. pressure is the 
units of the time burst sired time-bursting. pressure div ided 
= adjusting regulator is used to by the thickness correction factor. whether plac ed in’ the holder con 
the “pressure which is to be The needle valve is cracked up or concave down. 


maintained on the test specimen _ then closed again to make sure the Two or more specimens are first 


is read on the specimen gage. setting is correct. . The time clock tested on the instantaneous burst is 

The constant bleed fitting i is set _is set to 12 o’clock and the toggle apparatus. | Time bursts are then of 

bleed 5 50 to 100 cu. em. of free : switch closed. The clock does not. run on othe A 
a air per minute to > atmosphere (w hen _ start because the pressure is dding 4 sample at various pressures below 


pressure is 500 ‘psi. ), and is used to: the « differential switch ‘inst: stants aneous pressure. 


Ww which ‘consists “of shout 25, ft. of button SW witch. very “consistent. the 


ain. diameter (0.040-in. bore) cop- men holder with the specimen is bursting pressure of various speci- | at 
per tubing, limits escape of _ Screw ed on on the spud a and the needle m “mens from the s piece will key 
air when the specimen bursts and i 


also provides pressure the specimen reaches }§ of the “cent between 


ny operate the differential switch. The "set pressure, the differential pressure highest and the lowest. for 
_ same specimen holders are used as __ switch closes, due to its differential — a greater v: variation (say 5 per cent) | et 
with the instantaneous burst ap- area. This starts the clock w hich 

then measures the elapsed time 


is encountered, a progressive 
change in strength can usus ally be. | 


wae ‘traced, | specimens taken from be- j tu 
bursts. The clocks shown in Fig. 1 _ the specimen bursts, the pressure tween specimen with a “high ‘sp 


were converted from electric alarm drop through the restriction auto- bursting strength and one Ww ith a (w 
clocks” by a simple change in the _ matically opens the differential pres- ie low ow bunting 5 trength | y ielding an di 
mechanism which caused the alar m sure switch and stops th the clock. -jntermediate ‘his may bu 
dial to operate as an auxiliary tim-— “Use OF THE APPaRA \TU occur in more complicated molded | 
ing reading up to 120 br. — A sample the. material pref- 


pieces and may be due to effects 
T he clock started and stopped by erably ths of test of material flow or difference 


pressure sheets without cloth insertion, is curing temperatures. Occasionally 
is switch consists of micro- first obtained. The should erratic bursting strength _may 


‘switch Lope by & differential preferably be of a thickness covere encountered in a piece of m: naterial, 
piston. . The piston is 1} in. in 


paratus. The time clock reads the — 
elapsed time until the specimen until the specimen bursts. When 


1 th i by the range of the specimen holders. but this indicates nonuniform me 4q 
wi av ailable (the set of of holders sl show terial or poor molding 
diameter, both sealed with “0 in Fig. 2 will accommodate speci- Although specimens taken from | ee 
rings. T his gives an effective e area st 


mens of any thickness between 0 050° 
ratio of 15:16 on the tw 0.300 in.). However er, ‘the 


piston. ‘mater ial is thicker than in can be 
he of the | apparatus: accommodated Ley may be ground 


a test ‘sheet) will show very 
uniform results, 8, there may be 
‘siderable variation betwe een one 
piece and another even when molded 
‘more "thie knesses- may “weed. the same time from the same lot 
In either case the test results w ill of material (probably due ‘to cure). | 


1 not be very seriously affected. For this reason instantaneous burst 


to 


der removed from. ‘the spud and 
the needle valve closed, the -adjust- 


ing regulator is set at the required 
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tests should be run on 
from which time bur st specimens a are 

to be taken. ae x or the same reason, - 
‘jnstantaneous burst tests the 


“as-received” condition) should be 


variations from the chosen rate 
buildup is very small and hen nce 

adjustment is not critical. 


per cent in the bursting pr 
This is below the normal accuracy 


yun on all test sheets from whic ho ihe Tests have shown that for ordinary 7 

specimens for aging are to be taken. | mthetic rubber a variation in 
The burst. test is a very con- = (800 rate of pressure buildup of | 30 per 
no venient method of determining the cent will cause an error of on only } 


fects of a wing in solv ents: 


equire 


Requirt 


orm ecu 


3 


ally 1}-in. diameter and § or 

thick) used for thie are 

oa conve nient size and shi ape and a i 

large ‘number ean be obtained from 

a relatively small amount of ma- 


ne A number of specimens are aged 
together. JA convenient method of 


: _THICKNEss ( Factor 


02 05 06 lests on arious synt netic rub- 


Thickness to Port Diameter Ratio bers using specimen thickness 


“Fig. 7.—Relation Between Pressure. and 
"Thickness to Port Diameter Ratio. show that the pres pressure 


specimens are cut from a a 
‘separating the specimens: to allow test sample (either a spec while in other cases it may vary 
free” contact of f fluid, and at the sheet or one of the products) and by a as much as the 1.15 p power of 
game time keep ping them in order, the bursting pre -ssure de termined. this ratio. Fi igure 7 shows this rela- 
is to place them between the coils If the results, after correcting for a - tion for three different syt nthetic rub-| 
of light Closely coiled spring. thickness, check within 5 per cent compounds. he 
A spring 7 in. in diameter Ww ound ‘and ome r the minimum allowed _mens for each curve shown i in Fig. 
from (0. 030-i “In. ire and they are av eraged and the required | were taken from a single | piece of 
hav ing 20 or 30° turns a con-— time bursting pressure deter material. The test Specimens for 
yenient size. Two or three coils Another specimen is taken, , the ‘materials and D were eu cut from 
are allowed between ‘specimens. thic kness ‘me: asured, and the g gage test’ sheets” approximately in. 
or three specimens are used nen 
to measure the swell (or shrinkage) 
at intervals while others are 
kept tc to run burst tests at periodic 
intervals. Ti burst tests “may 
also be run at certain intervals; 
for example, after 30 a and 90 cays. | 
a One point in favor of the burst 
test | is the convenience with which 


pressure to give ‘the: required cor- thick while the test specimens for 
rected time bursting pressure material E were cut from atest sheet 
deter mined. he specimen is. ‘then approximate! ly in. thick These 
tested at this pressure on time specimens were tested on the instan- 
burst “apparatus and if it lasts. over taneous" burst apparatus using: the 


hr. the material is deemed satis- y arious sizes of holder shown in Fig. 


“If a specimen of a certain 1 thick- 


“ness ss is burst in the holder for the | 


stre ngth at elevated tempera- OF thickness, suffi- 
ang may be determined. A test The specime en thickness to port: cient acc uracy is obtained by using. 
spud may be be m mounted i ‘in an, oven diameter ratio was chosen as } the ratio of nominal to actual spec 


‘(which may be at a a considerable | ecause this was s roughly equivaler nt - men thickness for the bursting pres 


distance) connecte ted to to the service to which most of the sure thickness correction factor. 


burst test apparatus by 
“copper tubing. Such a connection. Errecr OF LAM 

is shown leading from the left-hand — 
CuHeck TE 
One of the principal uses of the 
burst tes st is the control the 


means of material to tested is normally 


bursting pressure which w as easily a specimen is. too thin to 
obtainable. Howe ver, using this ‘fit, any of the holders available, two 
ratio many materials a burst- or more specimens may be placed 
ing strength in excess of 1000 psi. togethe rand tested as as a thicker 
This pressure may be diffi ult to specimen. ‘Tests on some materials 


quality of factory run products. obtain in ‘some laboratories and ihave shown ! 5 or 10 per cent 
each “material the minimum lower thickness to port diameter bursting pressure where spec 


ave time to flex a: burst and if 
Ww as slow er exCcesslV time 
would be required to to make the e test. 
‘ASTM 
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for the time bursting | pressure . which — ana ploy ved in the instantaneous burst or the uncorrected pressure used in | 
“will hold for 4 hr. are determined. test was chosen rather a arbitrarily. —, = a on other thin 
od giv en as perceatage of 
on with TeNnston TE 
presst 
is often also specified. obtained between tensile 


allowable values- for both the in- ratio may be more convenient. mens are tested together. This dif-— 
ne Ws as if the buildup was, nens. 

neasured tantaneous- bursting | 
Ww would ay 

] October 1 


‘stantancous bursti ing pressure of pressure buildup ference may either be corrected for 
The required time burstin pressure 
vever, a de finite mini- ypear that a conversion 
ould be 
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‘ness. However, as yet no good ¢ cor- = means of 1 measuring the © time bursting p pressure curve as they 

y relation has been obtained. In deformation as a of pres- e identical instantaneous burst. 
for giv en strength ‘sure but probably also the design of ing pressures but their time bursting 
a different type of specimen holder. ‘pressure cur rves, taken at 70 | 
increase with increasing durometer. Another _limitation of the burst differ considerably. It fairly 
le le is its inability to indicate tear obvi ious that material B would ; sus- 
euthor feels that in in many ‘Tesistance. Also the tear resistance tain considerably less load 
probably influences the bursting material Both of these com~ 

Date. under pressure for pressure less than it does the tensile pounds are made from the same 
_ diaphragms or similar applications, strength as measured i in the tension — _base stock, Hycar O.R. 15, and have 
the burst test is a more significant test. This m may account for the fact — thes same hardnes: ss, 65 Shore durom- 
_test than the st the standard tension the burst test gives much more dts! 
consistent results than the tension _A time bursting p pressure curve is 
_ test and may also partly account for also shown , in Fig. 6, for material 


the lack of correlation betw een the UA taken at 158 F. this particular 
tw oF the curve taken at 158 F. has_ 
a _ nearly the same slope as that taken 


is that it does not give the equivalent ‘Tae 1 Tie BurstinG P ‘at 70 F. but is considerably lower, 
RVE 


of the stress-strain relationship or ome ime bursting pressure curves taken 
ultimate elongation. ~Somework One significant r esult no at elevated temperatures m may show 
has been done along this line but no equivalent i in ordinary tension test- either greater or less slope than 


very satisfactory method has been ing) obtained from the burst. test those taken at normal temperatures, 
developed as yet. hen the speci- time bursting» ‘pressure curve. It is impractical to plot the time 
men is c! ‘amped in the holder (see If the time bursting pressure is plot- bursting pressure curve on ordinary 
“Fig. 2) a a considerable bulge against bursting time on log log paper havi ing equal eycle lengths 
formed. _ This varies with the amount paper, it been found | that the in each direction. Special log sheets | 
of clamping, which in turn varies" - points for time greater than 1 min - w ere made up havi ing seven cycles — Ls: 
_ with the specimen thickness. - The or 0.02 hr. will fall on a straight, or for the time scale, from 0.0001 to 
tightness of clamping appears: to nearly straight, line. The slope of 1000 hr. , and one cycle for the pres- | 
havea negliglible effect on the burst- this curve should then giv ean indi- scale, from 1 £00 to 2000 
pressure but have an The curves may be plotted d on s semi- 
effect on the deformation. to withstand a jog. paper but the lines are: 
The problem of obtaining Typical bursting pressure straight and the results are 
to the stress-strain curves for two synthetic n materials nearly so significant. 
- metals, and a description of the test meth- text and tables of the properties of vari- 
yy “Metals an Gnd (Pro The next five” chapters deal with As stated above, this book is primarily 
duction and Processing) by Thomas P. manufacturing processes employed in the | an elementary textbook on the subject of ie 
‘Hughes of the University of Minnesota i is production of metals and include the manu- "metals and plastics. ere is much 
ie an introductory textbook in the field of facturing of iron, casting processes, fer- ful informaticn contained in it, and it 
materials testing and production. The rous castings, manufacturing of wrought should serve as an introduction to the sub- 
treatment of the material in this book i is * els, and non-ferrous metals and alloys. : ject for those who intend to study any one 
elementary, and no attempt is made to The next two chapters are orall of the fields much further. 


ost 


_ introduce any Lal or controversial | ma-— w vith the i iron-iron carbide diagram : and the a “ also serve | to give a a a superficial knowledge of 
terial. heat treatment of steels. The first chap- the subject to one w hose chie interests 
oe The first aie ap ens of the book deal _ ter contains a discussion of the char nges were elsewhere. For those who do wish 
; with metals: and their internal structures, which make the heat treatment of steel to follow up any of the subjects covered, 
equilibrium diagrams and the phy sical possible, and the second chapter describes each chapter r contains a g good list of refer- 
properties of metals. In these chapter the heat-treating methods in use today. ences. 
there i is a short history o of the use | of a _ The next chapter covers the mechanical | 4 a he book’ 8 chief weakness is that it. 4 
and definitions of the various properties working o! of metals and the e equipment used hardly | lives | up to the all-inclusive title 
of metals, a discussion « on the mechanism — for. these processes. The next two chap- — which it bears. While this is true for the a 
_ of the solidification of metals, and a de- _ ters ‘discuss the welding and brazing of metals it is especially true for the the plastics, : 
; compounds, mixtures, and metals, and contain a description of most which are covered in one chapter of nine- 
q solid solutions. Then follows an n introduc of such joining methods in use. pages. 


to equilibeium diagrams, and a There is one chapter devoted to Copies of this book can be obtained 


scription of the various types of such dia- which covers their processes and uses. from the Irwin-Farnham Publishing Co., 


‘grams, including the method for the | cal- The last chapter contains a classification of 3328S. Mic —_—e Chicago 4, Ill. a 


culation of phases. This is followed by a a steels, and is followed by a an appendix con- - 50 per copy. F — a 
listing of ‘he ‘mechanical properties of of terms used in the LV. Wu LIAMS 
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ubricant Tester—N Tooth S 


A A. Ryder 


simple machine been constructed for r the bench testing of improperly treated; 
materials and gear lubricants at Pratt & W hitney Aircraft. Intended for hard or too 

aircraft engine research, the machine uses as test specimens a pair of 

which are like those used i in an actual engine but as simple as possible ‘ailure of _Lubrication: (dependent 

"manufacture. The var ious factors affecting the load capacity of gearing are on sur face conditions: 

studied rately. The load on the test gears can be changed without Jubrication or design 


stopping the ‘machine. Lubrication of the test gears is controlled sepa- erspeed) 
rately from oiling o of the remaiader of the remarks on the philoso- 


Saving ond -Galling, from differ- 
test rig, the reasons for doing any kind of bench are discus ed. causing metal to metal con-— 

Burning, insufficient oil to cool 


the tooth surfaces. 


SU ng + 


‘some uses some limitations. ‘Tae Puacz ror BEnce 
gears to a 1 specified load with Some actors cannot satis ac- 


parte, "The capacity of gear- sets, and if any valid test, machine, Others, however, 
“ing depends, among other things, ‘sults can be obtained from the use ¢M best be tested on some form of = = 
on the geometry, metallurgy, and _ of such apparatus, it should be used bench apparatus because it is more 
lubrication o of the teeth and the to supplement full-scale tests. easily: possible to hold conditions 
nature pol the support and loading viously, the relation between bench | a constant on on a small apparatus than 
testing and full- scale testing must be on a _ complete installation. By 
determined to make sure that effort. organizing the testing so that only 
a eins or GEAR RESEARCH az into the running of rigs is not one thing at a time is changed, it 


entirely wasted. should be possible to determine the 


Research on gears, as on anythin of 
else, must be broken down into In order to lay out a program. of effect of separate variables on gear 


| ‘small problems that ca can be solved gear research, it i is necessary first to load capacity. 
_ Experimental work must be eplanned consider the various kinds of gear — Pe simple and use! 
that only one thing at a time will failures a and to assess our pr esent _surface-endurance ork i 

be changed. The first things to position to determine what kinds ler = Buckingham machine, w 
ork on are obviously the correction of phenomena are most in need consists of two contacting 
of any current troubles, and after of study. at = 


or other desiderata. yet ween gear eeth. Bucking- 


Just as in testing other compo-_ (Normal wear or a well run-in ap has muc w ork on the 
nents, b lied by pearance is not a failure. softer materi: ils, suc sh as bronze and 
1 gears may be led by test- 
At Failures of Material (dependent. on es cast iron, but this machine will also” 
,hardness ,fatigueresist- deal with hard materials, such as 
ine; fault of material or “those used in aircraft engines. 
1 the -Wickenden and his associates 
have dese ribed? a machine for evalu- 
ating surface durability of gears. 
‘This uses ‘two test gears of 7}-deg. 


ti test gears, which not 


actu: al engine gears or 
specimens of material which 


of the naterial in the highly 
We zone just: helix angle which rotate in different. 

are not even gears. = planes at an angle of 15 deg with 


O7E—DISCUSSION OF THIS PAPER IS Excellent descriptions other, thereby dev eloping an 


Progressive pitting, to failure 


Beas? either for publication or for the atten- several types of gear failures appear in Tentative 
tion of the ether. Pree - communications = A.G.M.A. Standard 110.01 for Terms Used in 


elliptical contact area. This pro- 
Durability 
Gears,” Machine Deows, Vol. 18, No. 7, aly, 
1986, 
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to a 


one Inboratory, ‘it will neces-— 
‘sary to rev of possible 


4 
Ww hich appe: ur to offer the best chance 
of improvement, and concentrate 


test: work on them. 


Tur Pratr & W HITN Grar-Test 
study y of existing: bench ma- 
chine nes showed the desirability of 
pms. an appa atus using ac a 
gears as test specimens and with 
which one could impose a wide r range 
reproducible conditions on the test 
surfaces. This was done. 
specimen gears are of aircraft 
quality, but as simple i in design as 
cost. Figure 1 shows the outside of 
the machine, which is 123 j in. long. 
The familiar f four-square or Hop- 
Pratt & Whitney Gea ubricant phantom drawing of Fig. 2. Two 


duces an an (oe ise drag of one tooth — we 


upon 1 the other which appears to or: = Ess 


which seem most important or 


give conditions somewhat like those _ 
existing in hy poid gears. i The test | 
gears are quite unlike the spur or 

bevel gears: in prevailing aircraft 
engines. 
British I.A.E. machine is. : 

other f our-square rig w 
ever, uses straight spur gears and 
suitable for the study of conditions 

obtaining in in aircraft engines. Until 
recently, to change load 'the machine 

three types of machines men- 

above have been effectiv ely 

used to study certain factors 
volved i in the operation « of high- duty, 

“gears, generally either fatigue or 

seuffing. They y constitute evidence 

_ that work on test rigs, apart from 
engines or complete mi achines, is of 

definite value and has ‘a place. 
| There are many questions regar¢ 

| ing both the strength and lubrica- 
tion of gears that need answering. = 

should know the effect of 
Viscosity load capacity and the 

‘effect, ‘of compounded oils as well. — 
“The effect of oil flow should be de- 


termined 1 and, if possible, _ cooling 


and the mere presence _ of oil should 
be distinguished. _ For instance, is a 


lot of hot oil better than a a little cool } 2 of 
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Ber 
— 
are separated from the main gear 
4 5 seldom necess sary to disassemble 
the machi ne completely Since ally 
si by a filter i in the oil line. 
already | pointed out, gear 
failures may be ‘divided into two 
- classes, those due to lack of strength 
<A Yi the material, and those due ‘to 
surface effec ts. In either case, one 


A 
must know to terminate a 


om 
‘or, in other words, to have a 
criterion of failure. the rear 
cover, ‘there are two plug h holes in 

line with the e test gears. When 

running fs atigue tests, surface failure 

noted when surface pitting has 

| 

reached a certain sev verity. As yet, 

the attempt to meter this point by 


es .—Sectional View of Tester. on the expected | life of the | 


pairs of gears so that 
7 quired to operate the the rig is s only the 
riction horsepower! er of the gearsand 
bearings. The small spur gears 
the replaceable test specimens, while 
eS the large helical gears are permanent 
parts of the apparatus. The: feature 
: of this machine is the application of i 7 
load to the test gears by axial move ag 
ment of one helical gear relative to 
the other, accomplished by apply ing 
a known oil pressure to the piston- 
4 like hubs of the helical gears. F rom —— 
_ the helix angle | and the i 
extended shaft carries a V- which employs main gears 
belt pulley and is driven by a 10- hp. with the shafts. The driving shaft tee 
dectrie mate. ‘his: is located endwi ise between shoulders 
of the front and middle bushings, 
while the driven shaft has freedom — 


pump. to move endwise about. } in. 


loading — which deter- W hen this: 


“The is div de a into” tw Oo paca purposes vand per ig 
cement of ‘the 
These are scav test gears is | easily "done by taking 
¥ heat exe hanger is provided to reg (Off the left-hand cover —- ie 
late. the oil temperature and thus 
the general temperature of which hold the test, ‘gears ir in “place 
"The ‘present, design incorporates one test, the “same gears may be “De: a 
numerous improv vements over the reversed to 1 run on the other sides 


first the teeth. Since the test gears 
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oil pressure to one or more squirts uring the load on the test gears | 

| 

._—Fatigue Pitting of Test Gear | 
— 


we mounted at one hole. “powerful and larger bearing same number r of tee th, so that a 
The gears are a over | - cles arances is able to run at higher examination after run-in will show 7 

slo This — any gross error in tooth form or 
of the teeth note us 18  Repropvc finish, and ec centricity or uneve n 

pared with reference e sample EPRODUCIBILITY OF RESULTS hardness is easily detected. It is 


previously adopted as a standard. seatter or deviation of test felt. th: at for fatigue testing also, 


Tooth fatigue (breaking of of the results is no than is usual for hunting teeth w ‘ould be objection- 
teeth) should -correl: ate with ordi- ot her kinds of fatigue tests hree able. 
th “nary rotating-b tests, , Which runs | on ‘the same material at about 
to | more easily done the R. R. the same load resulted as follows: Tue Neep ror 

ne | Moore type of machine. Surface fosaitanee ee In the aireraft field, there is a 


a > » ss per | 
in than 100 000 cycles, | face | Failure for turbines. The effect of 
In | more the No. 40B. No. 1 15 900 000 ong 

Rowan or Specie 4 0 0.2 | 37 000.000 evaluated for the hardened materials 
as. - The m machine illustrated has been _ The av erage dev iation— in a series — of speed on scuffing resistance shouk d 
et, used princips ally for s surf ace fatigue — of tests is more than shown in this also be measured. Gear lubrication _ 


by tests; for each p pair of specime ns sampling, but is not excessive. must be studied further; the effect 


as the foll owing» run-in of oil viseosity hi as been tested by 
wed: evel. Scur some inv vestigators, but there seem 
‘Tooth load, Ib. per inch of face..... Conditions ean be set to to. be n o published ¢ data covering 
Jet pressure, psi................... uce scuffing or scoring ‘instead the range of; anal Lond, of 
10 


Jet flow, bottom, cu. em. per sec. 


Qilin temp., deg. Fahr............ 16043 


of f pitting. . They interest to aircraft designers. ‘reat- 
at 1100 rpm and flow rate of the: oil can to improve the tooth -sur- 


Time at 1650 rpm —— mn be varied, , and gi gears mi: ay have faces, or compounding of the lubri i- 
Time at 2200 10 min. differe 
ih, ifferent hardness or ‘surface finish. cant, may permit higher loads 
if The load is then adjust ed ; tests are completed quickly carried. All these things should 
"required, and the are run at since it is not necessary to run measured by some kind of 
rpm until failur occurs. A long after conditions are stabilized. number rs so that useful compari sons 
second machine havi ing more The two mating test gears have can made. 


‘Rep port by by Section General ests for L ubricating Grease of 
chnical Committee on Lubricating Grease, of Committee D )-2 on est 


Petroleum P Products and Lubricants 


proce edure accurate enough for re- mer 

W.C. Bry ant, Swe Oil Corp. 
“A. McConville, General Electric 


feree work may be “too time- 

S 

control test. Consideration was J. Gothard, Sinclair Refining 
given to a study of rapid methods W. 8. Palmer, The Texas Company ae 

purposes, even though it was real- Each method is described brief 


ized such procedures might: not 
though the complete procedures. are 


-suffic iently ac curate for “referee 
ference. summary of the com- 


of Analysis of Grease (D 28 ky: wt 

40 toa articular are due to the 
During the “course of this ments on each method made 
members ‘of Section I is ine luded 


Technical Committee G on Lubri- 
g Grease undertook a_ stuc ly 
cause of the generally recognized 
“need ‘improv vement in n the 
curacy and applicability of 


consuming and complex for a rapid 


follow ing members of ‘Section. 


ITED, A either for for the i in re CSponse to a ‘kindl under the brief deser ‘iption- of 
Mention of the author. | ress all communi- 

to A.S.T.M. Headquarters, 1916 Race submitted for considera ation each” method. In connection 


procedures whi ‘h they ha¢ 1 found 
procedures which they had — ( it should be pointed out that these 


= in their w work on lubricating comments, except for condensation, 
4 *1946 Book of A.S.T.M. Standards, Part III- are largely y unedited; Be hence “the: 


eport presented at the January, 
meeting of Technical Committee G in Washing- 
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of improvement over ‘Method | of present. 


= 

This is is a qualitative of 

«Be parating mineral oil from lubricat 
ing greases, princ ‘ipally for the pur- 

a pose of obtaining tests on the min- 

oe: ae greases are heated in the presence 

cent hydrated lime. Sodium 


oap greases are I mixed ap- 


7 proximately five par ts of water and — 
Aluminum soap greases 
conv erted to soda soap by heating 
with caustic soda and subsequently 

treating with boiling Ww ater. 


“Although thi this method provi ides 
a rapid: f ting 
pid means of segregating 
quantity of mineral oil, the charac 
teristics of the ‘separated oil may be 


influenced by the following factors: titrating the with 6. 5 
alcoholic KOH. 


Adsorptive fillers may pref- 
-erentially adsorb components of 
the mineral oil, ro 


Calcium: may not be 


Boiling Ww rater hy drolyzes_ 
sodium soap, but may 
overcome by the. substitution of. 50 


~per cent alcohol, and 


= 


d) Some sodium reases give : 


4 serious emulsification 


sium bisulfate, extracting with pe- 
 troleum ether, and titrating the 
extract with 0.2 NV KOH. A method 

involves extraction of the mineral 
oil from the titrated solutions with — 
petroleum ether and then evi vaporat- 


ing the 


4) 


light-colore d "greases, . The results 
4 may be subject to some error 
cause it is 


_Derermination OF On IN Lupri- 


— | in Methods 128. The use of heat 
‘the. grease would 
‘save time. he method “provides membership. 
no correction for fatty acids 


- a soap content. — The mineral oil is 
i determined by extracting with 


x residue after the solvent has been | 


- back titrating with caustic solution. q 
The total alkali is determined by 


_ by subtracting the free 


from the combined alkali. 
. he substitution of 95 per 
alcohol wi ould prevent hy drolysis whene 


Although this procedure i is an high if neutral are 


oni 


MerHop FOR 


“Methods D 128, the use of hydro- 
chlorie acid may be preferable 


Texas 


all the neutral fat i is remov or 


whether the soap is completely re- 
moved from ether solution. 
Some error may be introduced be- type of relatively high “Soap 
cause there no correction for content. The sample is ignited 
free fatty acid, and petroleum ether ‘in a plat itinum =. crucible 
insoluble ‘materials such as ‘asphal- heated to: dull, red heat, 


a 
= 

tenes are. determined as fillers. _eruci ible 4 are 

boiled” for 2 hr. in distilled water, 


Difficulties may be experienced with t 
emulsions and also: with | end _ Binge after cooling the water solution 
‘titre ated | 0.2 25 hydro- 


of “dark solutions. 

methyl orange indicator. Soap is 


tw een total alkali as determined 
EcTRIC METHOD FOR above and free alkali. 


Soap he ‘method j is extremely limited 


method involves decompos-- in scope and, other rapid 


_ This 1 method “is applicable only 
| soap “greases of the r rail- 


ing the gre: ASE by shaking with HC] methods 8, presupposes knowledge of 


a 


the composition, and manufacture 


‘the grease. 


Although written: comments were 


and petroleum ether, , washing the 


mixture free of mineral acidity and 


The following quota- 
tion taken from the minutes of that 
meeting summarizes this feeling: 


“The over-all c onclusion was that 


were inapplicable for 


referee work since they were definitel 


GREASE predicated on a presupposed knowledge 
(Gormarp) of the composition of the greases. 
‘This method is applicable knowledge of manufacture and 
sodium Soap greases containing “composition was, of ¢ course, not avail- 
no free fat, particularly to railroad” able to the consumer. Therefore, these 


t short-cut methods could be used only 
of of relatively high extreme caution and with a a full 


al f their limitations.” 


Inc other ords, the rapid methods | 
could be used by a manufacturer as | ® 
evaporated. Free alkali is deter-_ a matter routine plant control 
mined by ad ling 0.25 N HCl and or could be use ed for a rapid 1 means 
routine inspection a 
chi user, provided there was. a full 
the Methods D 128 -37 for sulfated understanding between the seller” 
ash. Combined ‘alkali is obtained and the purchaser ‘regarding the 
alkali fom applicability of the rapid method 
the total, _ and the soap is calculated — and a realization that the A.S.T. M. 
method or r any fu future revisions be 
cent. be used for referee. purposes | 
/ a result by the rapid 
a 
~The: total alkali will “method is questionable 


October 1947 


andi is difficult to apply to dark 0 


naphtha _and weighing the 


> soap. 
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APID “Mernops THE DETERMINATION OF Om in Lu BRICAT 


e nodern. laboratory is confronted ‘if the mass sets undisturbed until cool. sot ap decompositio acid 
with many of the same problems ms as other However, the oil in the first case is liable = quent high viscosity report on oil; - solve nt 
= of industry. One of these to contain flocks of soap. In case these tes left in recovered oil resulting in report 
js to secure results as promptly as pos- evide ‘nt Teheating to 300 of low viscosity ; oil darker than specifi- 
sible. é As a a result. of demands for quick *k -_ cooling a again will ‘cause the soap | toe co- 7 ea cations w hich | was traced toe excessive heat- 
methods have been devised for agulate and settle. To assure a final oil 4 ing to drive off solvent. 
“the separation of oils from _lubrie: ating free from soap an and lime, the oil is: centri- This rapid ‘method end follow- 
"greases: which consume less time and ii fuged before. any ny characteristics a are deter- ing were devised to prevent the above 
more simple than the standard A.S.T.M. mined, using 100-ml. tubes. In most diserepancies s, if possible. the same 
method (Sections 15 to (Methods instances, no sedime nt ‘is: obt ‘these: a 


1e, the saving in time is the biggest 
D 128- - 37) AS.T.M. Standards on centrifuging. nt in its favor. It is doubted 


Petrole um Products). If are is used It may be found that some variation w hether m most laboratories ean complete 
separating 0 oils s by these rapid n methods, an of this general plan v will give best results 4 se a of lubricating “grease by the | 
oil of the same purity and characteristics ‘for others. The added lime no doubt standard AS: S.T.M. ‘thod. in less ths 
be be obts ained as by use of the standard has two or three | funct tions lime to 6 hr W ith this rapid method 
method. Details of the: me ‘thods | propose de addition can be varied | as to amount in they eoukk be able to recover and test 
and comparison of oils “extracted by the most be ‘lieved that the oll in one fourth this time. 
hod with the s: ils secured 
rapid methoc wit 1 the same oils securec ade led lime will s saponify any free fatty. 
by the standard method follow. acids: and part, if not all, of the free. 
The ge ne ral plan— used for quic k which may be in the grease. Further, 
‘wparation of oil calci ium greases ‘this de fici free fat or fatty ac ids 
depends on the fact that most calcium- will cause greater. syneresis than — 
7, 
s, if te d, wise. By using several times as much ‘fet. work has with greases 
will exhi an ad ded lime as is recommended, cloud ack dded mate rials such as extreme 
“abundance of oil separate, it is best to use in the oil | generally results. 


"pressure: bases. In the case of calcium | 
about 750 &. of ow | 250 ) pene- condition has been found whee oils greases of high soap content, such as 


‘method: for’ mine 

greases. F urther, is not 

tor rosin gres ases. It will apply t to > greases 


5 Cup, it is sometimes difficult 

obtain oil separation by the rapid method. 


into a 3- -qt. kitchen pan, "either lack’ iron to 0. 25 per cent of filte cel, both the 


i re, 1 pe grease and to the oil before filtering, thas” solvent will leach ‘out oil which is after 
ydrated lime added. It is then heated been tried as an ditional aid in settling "wards reheated and filtered 


to 300 F. and held there with “stirring the s This seems ‘to offer promise. 
until thinning is noted, which is usually ee to this saath ations and merits of this _ course, t e same “proces ure is a ap- 


icable s er quantities of grease “= 
about 1 min. he s sample i 1S then set off “metho it. provides a quick method for cable to small juant eas 
where the final viscosity determinations 


the fire to cool. It is then found that “separ ition of oils from lubricat ating 4 


i are by the suspended- le vel ¢ or 
300 F. the v water has left. the grease and rreases, yartic ularly those containin 


foaming has ceased. Oils will seldom light- colored and low oils. As 
encountered in lubricating greases a will be noted from Tables I and II, _ Those not familiar v with this method 7 
fash points below 325 F. Hence the oil % separated by this method check closely a will no ¢ no doubt wonder what the effect of 
should not be changed by this tres atment. in viscosity with those ‘separated t by the - small qui antities of impurities may be on 
If ‘a very dy determination is desired standard AS.T. M. . method. In “most ered mine ral oil. ‘Therefore, 


on the oil characteristics of the gre: ase, cases, the rapid method ipurities, such a as m ight be expected 

it is preferable to cool in a refrige ator, some what lighter in color | than were added to three representative minera 
Inany event, when a temperature of about standard method. darker ning oils: de ter- 
is reached, there will result a plastic the latter method may be due to the mined. In each instance the added 
mass, By working tl this mass w ith. aspoon act ion of hy drochlorie acid or more materis was heated with the “oil, to 
or spatula, oil separation will be hastened. _ probably to heating to drive off solvent. — 300 F., cooled to room temperature, and : 
Better still, leave the mass until it course, i in this more rapid met “centrifuged before viscosity determina- 


to toom te rature when granular soap there re. isa s saving ig due to no use of: solvents tions were made. The results a 
separate leaving clear oil which can but the fire hazard due to their use is” in 
be poured off. _It is preferable to strain. removed. Little gl: iss apparatus is used 

e oil through a a cloth filter. A close with» a nt saving — ‘are muc above the per 
weave of cotton sacking mate rial has been q likely to be encountered | in oil recovered . 
found to make the | best filter, ‘giving a tli down by the ma 0 ap. by the proposed method. Hence, it is 
speedy filtration et de livering a ‘clear No doubt most, laboratories have to conclude that close checks 

oil, By the first proce edure outlined above customer complaints: to the effect that be expecte by this method with the 
at about 175 F oil in a grease shipment is actually e entering the particular grease. — 

not according to specifications. In some This is borne out by Table IT showing ‘an a 

cases, even though ‘the standard representative r results obtained | by the 

S.T.M. method was followed, the rapid method ‘and the standard method 
Battenfeld Grease and Oil 
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consume at of an aie 


Saybolt Universal Viscosities, sec. “a + _ Following this heating, the flask is filled 


800 Vis. at 100 deg. oii 325 at 100 F., 142 at 130F. water when a cake of oil and soap 


OS Vie. + 3 per comt 42 titer fat... 317 at 100 F., 139 at 130 
300 Vis. + 2 per cent 38 titer fat acids : 310 at 100 F., = 5 at 130 F. ened will result in a body of caustic ve 


F 300 Vis. + 1 per cent lime | 327.5 at 100 F., 141.5 at 130 F. b tes S he latter can be poured off. * If very | 
B00 Vis. + per cent NaOH and 1 per cent water....... 324 at 100 F., iat at 130 


2000 Texas oil ‘87 at 210 F. quick results are desired, “boiling with | 


2000 + 1 per cent lime . | 87 at 210 F. , by the following morning consider. 
2000 + 4% per cent NaOH and 1 per cent water.. 86.5 at 210 F. 
160 bright stock | 165at210F. pres clear oil Ww ill have Separated from 


160 + 1 per cent 42 titer fat at 210 F. 
+ 1 per cent 38 titer fat acids. 162 at 210 F. the cake in most instances. In any event, 


ee 
160 + 1 per cent lime | 165.5 at 210 F. - the oil must be freed from soa b 
160 + \% per cent NaOH and 1 per cent water od | 164.5 at 210 F. ZZ 4 Pe y boiling 


with water as'is done ‘ the case of soda. 
For the r: apid ‘separation: of mineral hav 
oil from soda-base grease, depend of boiling Ww vater on 
the solubility of the soap in w ater. As with calcium greases, this method “able utions. 
‘By. carrying out a boiling process in the not quantitative. Also, neither method and, of course, 
"proper manner it is surprising how rapidly provides for separation of oils from mixed hy fat aci While converted to 
accurately results can be obtained calcium and soda greases. Of course, Soap. 
the oil component of a grease. the most satisfactory results are obtained steps, is t the 
In detail—about 200 to 300 ¢. of the with low iscosity oils, but heavy oils SUES time than the regular A STM 
NIV] ‘method compares favorably with the 


300 100 F. Type of A.S.T.M. | Rapid 
328 at 100 F. at 100 F. ior Method, sec. | Method, 
303 at 100 F. 305 at 100 F. Dia at i100 F. 
‘91at100F. 5 at 183 at 210 F. | 189 at 210 F. 
“Te, | 210 F. | 115 at 210 

a” i 128 at 210 F. 131 at 210 F. 
206 at 100 | i 94 at 210 F. | 99 at 210 F. 
90 at 210 F. 93 100 F. 299 at 100 F. 
Crank pin cup 301 at 100 F. at 100 ‘ Gun............| 287 at 100 F. | 284 at 100 F. 
Cylinder stock chassis..... | 81lat210F. | 84 at210F. 


lubricating grease is placed in a to donot offer any more trouble in thickened by fillers 
pan together with 1200 to 1500 Standard method and possibly less. asbestos tractor lubricants, can be 
of boiling water. Boiling is con- That satisfactory results" ean be ob- obtained either by heating and filtering 
until the grease ‘is decomposed tained on oils separated by this or w arming and pressing through cloth. 


and a clear layer of oil appears on the i method i is shown in Table I. : Such lubricants, Lact less than 


After 10 to 1 min. ‘this water is removed ‘TABLE III. VERSAL | OF OILS SEPARATED | FROM ‘SODA- 


repeated until the wash water on 
4 Type of Grease A.S.T.M. Method, sec. Rapid Method, s Ash, per 
remains clear. Normally four boilings 
No. 2 Sponge. 


140.5 at 130 140at130F. =| 
free an oil of low viscosity from Wheel bearing. at 100 F. 370 at 100 F. 
9 
- this number. » Tt is preferable to ms make No. 3 Sponge 340 at 100 F. 347 at 100 F. 


the final separation in a separatory funnel Sar | _|__810 st 100 
and follow by centrifuging. If the oil is 
above 212 F. until dry. During the last” separation of oil tress 10 per cent. of filler, if heated 300 F. 
boiling the addition of 5 ml. of acetic acid -aluminum- greases, » the alu aluminu: n filter ‘through | the same ty pe of cloth 
will decompose any soap remaining. is converted to. soda soap and used for calcium- -soap separation. The 
Further, the addition of & smi ill amount — dissolved as is done with regular soda _ oil can then be further centrifuged. W ith | 
* of alcohol to next to the last wash n may _ greases. . About 200 to 300 g. of ‘alumi- _ higher percentages: of filler, w varming to 
assist in obtainingaclearoil = num grease is heatec 1 with 20 to 25 per cent 125 F., follow ed by pressing through 
_ The s success of this method ie -pends of its 3 weight of 35 to 40 Baumé caustic | oars. will give enough | oil so that it can 
be | further filte ed and centrifuged od. 


largely on very intimate contact of the ‘soda solution. Heating should be in an 
oil with the water. By using a wide pan Erlenmeyer flask to prevent danger of This method, of course, does “away | 
so that thin layer of oil is present, this ‘Spattering. — It is essential that the caustic — with solv ents and with prolonged heating 
condition prevails, = & this me sthod solution be mixed very thoroughly with of the oil which “might change its charac- 


it will be found convenient. and the grease during he: ating teristics. 
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“Soap CONTENT OF -LuBRICATING GREA ASES, 
ERS? AND VISCOSITY OF MINFRAL O1L 


ed on base, 
dase, and — ed soda lime base gre ase 


Equipment: 


= _ beaker, ain 
Two. 100-ml. Griffin low: form 
beakers, 
One short stem. 3-in. funnel, 
3- in. analy tical funne Is, 
Three circles of W hatman No. 1 
per, 


‘Two x E Erle ‘nme flas asks, 


‘li ime 


py 


yer 


One 300-ml. pyrex Soxhlet e xtraction— 
ask, also kinematic v iscosimeter and 


Gooeh filtration’ setups. 
“Chemicals: 
Potassium bisulfate c.p. crystals, 
Petrolet ‘um ether ¢.p., pour point 35 to 


0.2 N aqueous KOH solution, 
Neutralized formula 30° aleohol 
equivale nt inol for mulation, 
per cent alcoholic | 


ng Anhydrous sodium sulfate powder. 


In duplicate, weigh 10 

simple to ans Com, 


The amount of sample taken depends 
the a approximate soap content of “the 
grease. If it contains below 10 As r cent, 
—ofsoap, take 10 g. of grease, and 
25 to 30 per cent soap, take 1s go 
grease is weighed inte 
completely as possib le in 7: 5 ml. of pe-— 
troleum_ ether, then pour the solution 
into a 250-ml. E rlenmeyer r flask, w rashing 
the beaker well with pet trole ‘um ether. 
Rinse the beaker w ith 50 ml. of 10 per cent zs 
HCl and add it to the Erlenmeyer flask. © 
rubber stopper is inserted and the 
is shaken vi very thoroughly. The 
stopper is left in the flask SO as to leave 


_ the contents under pressure. . If the s soap | 


content is low, ‘the solution may clear i ae 


~ World min. but with a grease containing 


0 per cent soap it may take 1 or 2 hr. Pra 


let stand, with occasional shaking, 


until the upper” layer i is perfectly clear 
TWorks Laboratory, Electric Co., 


Schenectady, 


per 


20 mi. 


| 


pat ‘unit slong 


of KOH solution. are ack led, 
“funnel shaken well. The alcohol laye er 
allowed to separate. The alcohol layer 
is n into the second separ: 


ethe oT he extract in t he first funnel 


boiling Point. 


fully broken. T his is ‘indicated 

by the ces sation of bubble formation by 

the sample. ‘The usual reaction time is: 

min. for soda-base greases; 
‘min. for lime-base grease 

Ww hen reaction is complete, the beake rs 
cont ees the samples are set on wae 
gh asses and all owed cool ‘to room 
temperature, or slightly warmer. 
) W hen t the samples are cooled, 

"prepa pare filter papers and funnels and set 
up Erlenmeyer flasks to cate h the filtered 

petroleum ether extracts. E xtract the 

manips with as little | petroleum ethe ras 


troleum ‘ther are colorless , or until 
assured of ‘complete e extrac ‘tion. 

© To the extracts, adc 1 50 ) ml. of the: 
neutralized alcohol, and 5 drops of 

a : itrate cold with the 0.2 N KOH 
solution until ‘the phenolphthalein end 

_ point of the alcohol layer persists for 30. 


‘sec. valculate the soap conte 


One 02 N KOH = = 0.060 06026 g. _ealeium 


Oleate, log 2.7 780029 


dissolved. . Then transfer it to a 
se paratory funnel and draw off the acid 
‘ solution — containing the Na, Ca, or K 
part of the soap. Wash the petroleum 
ether fraction at least six times, usi ng 
25 ml. of water each time to w ash out all a 
‘traces of ac acid. . Usuz ally by this time the 
wash water shows neutral when tested — 
with blue litmus paper. 
the’ petrolet um ether fraction is 


transferred to an Erlenmeyer flask, the 


By we M« 


and 


separatory funnel wal ashed with petroleum 


ether, and w ashings added to the solution | 
in the flask. this point 25 ml. of 
neutral 95 per cent alcohol is added and 
the solution is titrated cold with 0.5 N 


er cent. 
Pree 


agree within 0.2 


NT 
For ‘example, for a a 10-g. sample of 


grease ml 0.5 N potash 


2 


~ drained through the s 


possible but extract until the washings of .  20-ml. beaker, 


: neutralization, the cale ‘ulation would be 


washed with distilled water” until 


the ether in the separa-_ 
tory funnel and discarded. When the 
extract is ws ashed fre ee of soap, as indicated 
by neu utrality of ‘aqueous layer, the final 
Wash water is drained off as 
as possib le. The extract is drie d with 10¢ 
of the anhydrous sodium sulfate | pow der 


in the usual manner. The extract is 


short funnel, fitted 
with filter cirele, and collected in the 
Soxhlet flask. The pet troleum ether is 
distilled off completely the flask 
with the oil is placed in a 105 C. 
oven. for 10 min. ren to 12 ml. of the 
dried oil is decanted off into the 


and allowed to cool. 
~The coole d: air is charged to the kine- 
‘matic 3 viscosimeter in the usual manner 


the vise osity determined in the 


“manner at the proper temperature. 


If fillers such as clay or 
ete., filter the extracts from 


section (6) through prepared Gooch 


‘hot, 


are pre sent, 


filters, and the of fillers Ts can 


extracts collected Erle 
"flasks, and the procedure followed 


‘sections (c) and 


4. 


5 N 
“Kort 0. (28 KOH. Assuming 
AS. does, that 1.0 g. of fatty 


: 
require 0.2 2 of absolute KOH for 


= @. 252 g. of KOH us 


26 of fatty acid in 


g. of mes 


Per se fatty 


as foll 


9X 0.028 


- 


a mixture of soaps were present, 


very accurate work the ash would have to 
be analyzed and the soap content dis- 

in the proportions found there; 
but for ordinary determinations on bell- 


rs. Care: is to. be exercised (d) tit rated extracts are com- 
ig sample in beaker ‘so that none , 
es to the side of beaker. — 
elt each beaker add 10 g. of — 
| proper base and to extract the mineral size crystalline potassipa | 

oil portion from the same sample ie lace samples on h 

determination of the mineral oil viscosity. 8 100-ml. beaker with 
p water 1 i 
ode» 

ently 

’ 

— 
TM. | 
n oil on 

sults. — 
ROM 
100 F. 
210 

100 
only, 

n be 

ODA- ~ 
amt 
=a 
~ 
cloth 
“The 
With 14.2 percent Nasoap 

to 
ng to “It the soap were Ca: — 

away 

sating 
narac- 
4.4 

— 


ona 
ct on predicting | the 


any effe 


the soap would hi: ave of grease in service. 
ANALYSIS” OF GRE (SINCLAIR Mr 
Routine Method, as “Applied to Driving Journal and Rod C up Greases 


Under ‘no circumstances is any ‘part of dried and weighed 150-ml. ¥ er AL LKALI 
che following method to be considered best technique in this transfer consists 25 
A sample of 2.5 g. is taken and 2 a aie 
an alternative or substitute procedure for in alterns vie washings of the outer surface e| 
the A.8.T.M. Standard Method of Grease ar the mouth of the flask and the entire ee ee a ee 
1c > 
re ing to the procedure of Section 6,A.S.T.M. 


Analysis. The following procedures are inner surface, avoiding any loss through 
intended for those routine control analyses 7 the side qrm of the flask, 
‘ wherein their de ‘gree of ace curacy has been After ‘r evaporation — ‘of the m: aphtha on 
4 proved | by exper ience to be suffice ient a steam bath under an air current and 
method ‘is applic able = 


to straight sodium-s soap { grea 


Standard Method D 28 - 37, entitled 
Altern: itive Me thod for Ash.” The ‘fici 
following alterations the published ‘eng 


A.S.T.M. Method are for is 
dryi ing for 1 hr. at 105 . the beake r is. 4 


containing | cooled d and wei ghed , and the per cent dish is substituted for 
es 


no free fat, particularly to railroad ty of petroleum oil calculated. 7 and By tall 
a crucible, and in no case isa 
of grease of re latively Ina few cases , after expe rience gra 
obtained by using 86 deg. naphtha, N int 
Perroteum Om. il, ite and is converted to NaOH for * 
to the highly asphaltic nature of the oi the purpose of pereentage calculation effe 
‘sample | of 2.5 ¢. is weighed into a benzol may be substituted for the. naphtha fellows: the 
2 
(25-ml. Erlenmeyer flask. About 30 ml. the above procedure. —_ low 
of 86 deg. naphtha is added to the fi ask, 

tl ‘th a fil Weight of sulfated ash & 0.5632 x 100 wh 
an 1e samy e is ro en up Wi i a a REE eight of sample cos 
be 
the naphtha i is then decanted through an A sample i is into a 250- 
-cm. "quantitative filter paper using mil. E Erlenmeyer flask. second 250- ml. Boab 
slight suction | and receiving: the filtrate "Erlenmeyer flask is. used for r the blank 
in a 500-ml. suction fl ask. To avoid I mach flask ls il alkali as NaOH "ree alkali as por 
4 determination. nto each flask is p acer NaOH = ‘combined alkali : as NaOH 
‘possible loss of the naphtha solution, the mixture of 100 ml. of 95 per cent aleohol | ert: 
stem ¢ of the filter | funnel ‘| must ex extend into” (F ormula, No. 30) and 50 tal. of distilled | Combined a alkali as NaOH len 
the s suction flask well past the point of “water. There is” then added to rch sodium soap, if beef ts allow of} 
suction. ‘The residue of soap in the flask exactly 10. ml. of 0.25 hydro- “soap, ope 

urlenmey er flask i is re peatedly broken up chlorie acid, or an equiv: ralent ‘volume of que 
and washed with successive portions of of other normality. The flasks are 
naphtha until the soap is free of oil, then stoppered with perforated corks A.S.T. Standard Method of me 
5 whe ‘reupon the inside and outside surface S 4 carrying glass tube air condenser 's and Test for W: ater in P etroleum Products and : ‘sli 
of the E rlenmeyer flask are washed free placed upon a steam bath. The contents Other 95 - Th 
of oil. inally, the filte od and i dinner of the flasks are refluxed until the sample 
surface of the filter funnel are washed free grease has comple tely disintegrated. 
“oil with successive applic ations of The conte nts of ach flask are then "ype. —Determine free ati 
naphtha, Care must that with approximately 0.1N NaOH petroleum oil, and water. Deduct es 
oil is lost by “ereeping” and that no or solution, which has been combined results from 100 per cent to 


ee of soap pass into the filtrate. “st andardized ag: ainst benzoic acid. Phe nol- 
filter flask i is then placed on a steam  phthale in is used ‘as indicator and the 
bath ‘under a current of filtered air until titrations “are continued toa “distinctly 


the volume of ns aphtha solution ‘is. about pink end point. If A is ml. of blank 
a 20° ml. With the aid of | a naphtha \ wash titration, and B the ml. of sample titration, 
bottle, the residue in the flask is (4 — B) X normality factor X 0.4 


‘ to obtain water and glycerin by « difference. | git 
2 1946 Bo k of A.S.T.M. 

Co., East C per cent free alkali as NaOH Book 


Sinelair Refining Co., A, p. 331. 


obtain s¢ soap by y difference. 
an (b) Hydrous Type.—De ‘ter mine soap line 
(as in section on ‘Combined Alkali and bee 
Soap), petroleum oil, and free e alkali. air 
Deduct combine od results 100 percent any 


East Chicago, 


a ETE ‘ATION OF § opium Soar 1 IN | GREAS ASES Known 10 
LY SopruM axp No RS dit 
The rapid control supplying only enough heat to make it with | 25 hydrochloric or An 
determination of sodium SO? yap in greases nt F 0 


inue burning, until all the» vols atile sulfuric acid, using methyl orange as an flo 
matter has burned aw ay the From the results of eng 
and contents are at a dull red heat. titration the soap may be 
~Remov the crucible contents culated by use of a suitable factor found 


known to contain only sodium soap and no 
fillers shall consist of 


in a platinum or ths crucible toa hen this stage has been reached by experience to fit. the particular series” 

dry carbon. can best be done by place i in a pyrex beaker filled with of products under test. Of course, 

means sof a Bunsen burner held in | tilled “water, cover with a watch | glass amount of free alkali present in 

hand and the sides of the crucible he rate and boil for 2 hr. on a hot plate, dis- ; sample will have to. be taken into account | 

until the grease has and ignites grating the carbonaceous residue com- and corrections ms ide for it. For. quick INY 

to pletely with a stirring rod. At the end control analyses, this system of analysis” an 

of this time determine the total amount obv rviates the necessity for se parating | and Phi 

alkali. ‘present titrating. the cooled testing the combined fat 


alk 
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| E. A. Dro ne costs more than the | 
} and the wide previous ove ‘to buy a new 
| tinual analys rice engineers, ime it will be cheaper 
7 the Service It will be cheape ne old one i 
arity of airline s  maintens unimum regularl) (in- 
and regularity” nt on the ef- ion leading to a Airlines heir engines (in-— 
and reg extent on | formation ea 1 delays. t of all their er ‘tat 
inges to a large ircraft and unical troubles delay 25 per cent of every month. 
‘hich the aircraft ¢ echanical troubles ively small, ares) every 
with whic ed in flight mech: n relatively small, ‘luding spares ul as many 
he are maintair The larger, m airline will ove se of 
mes are aximum uselt gine alrcré planes on large rear. If 1 — 
ed | . The maximMun eat- twin eng i e planes o )00 engines a ve: Itedin 
ition. reraft cannot be at- sive four-engin 1as imposed as 106 ‘icant resulte 
his condit: anv aircraft can expensive Tol imposed er fuel or lubric: over- 
nless t fit, the CC > most effic an INCTeAaASE () hr. for Sl 
tained un ilored to 1e need for t 1e 00 to 120 — 
is carefully tail aircraft is the ne auls from 8 
gram is cal r which the aircraft is ‘temas of maintenance. ircraft "hauls vings in direct « 
ion for which an Of | ning power of the ai ré fleet, the sa 
im intended. Fi ma‘ntenance that liminished in proportl 1. The haul co: lars. More 
for et on rield the son the m sands of ¢ ar overhauls, 
jowest ope the lowest fuc the investment in it ich mini- cause of expenses, are pre- 
wi ile striving the more from t “by anything which other irregular s of engines. hus, 
‘times overloo creased by any scheduled stops” mature removals of eng intonance 
| cost, rs of reliability anc s delays or unse ftime mature re in airline maintena 
| cant matters o  mizes the length o Savings In me time be- 
maintenance is tore- on periodic checks ean obtained can be ex- — 
e purpose of this pe between periodi If t Le overh: rals — 
The purpose of th rop- overhauls. If | ween engine removals — 
‘ ~The purpe sts of fuel prop- aior ov er twee! 5 ature 4 
as port unpublishe t maintenance P sures taken be tendec inated. Th 
ies that affect ma ion will be — measures _ this cost must be — reduced or elimin: a study — 
erties that information will be mey, then this advantages reduc is devoted to as 
This new informatio irli cost mc sacl advantag lis Da per 1s de >time 
airime COSt t sucn : of this pay ngine i 
of of much to the flight time and of sand are respons- 
| might be quality (even at : Overhaul Costs: fect of Power Level 
onclusions reache ond- reased advé OV The life 1e eng 
The conclusions ‘respond- ere between oy  £=Thelifec rer level 
on unpublished Air- hauls as ‘ative costs hich it is oper: rerhauls 
ence and Dre Whitney Air The compara life. at iods between ov 
free de at Pratt creases. hr. engine fe, e periods be > propor- 
luct ir- shown for a ed in Fig. 1 is an — -more or less f power 
to craft. e approach to a included in Fig. ing are mc o the percentage of | 
line maintenance ‘among the sert to s 1e sooner. Each ove — 
1 | Odber 1947 — 
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‘the history of 100- octane fuel s speci. 
fications, shows how fuel quality: 
sacrificed during the war for 
the sake of quantity _ production 
Wi ith -artific ial restrictions gone, 
can be i improv ved at little or 


IL—CHEMICAL -ANALYSIB 
COMBUSTION CHAMBER DE posits” 


Lead sulfide. 
Lead oxide... 


F U ISIDUES CAUSE IN 
DirFerent Ways 


Percentage of Normal Rated Power Used Continuously . a } he following sections Ww ill show 


& 


‘Fig. 2.—Effect of Power L Lew on Overhaul Costs. accumul: ited de posits in dif. 
f t t f the g 
ed. Os erhaul costs will vary is, in our judgme nt, im- W ith proper functioning. Some of 
portant item in any fuel specifica- a- these troubles, like pre-ignition, are 
for airline operation. ingerous, while others merely add 
proximate: and vary grea to the maintenance trouble and ex- 
at the same percentage of power 4 History oF 100-OcTANE UEL pense. 


output, , because other factors Location « of Deposit Effect 

such as fuel and lubri qui lity. Despite the increase in cost over chamber ‘Pre-ignition 


1/130 Induction sy ystem Power loss 
—100/130 grade fuel. Experience ‘has aa 
raise "shown th: at the better grades of Strainer Collapsed sereen 


e for continu- not only give superior perforn mance 
cruise operation, no way but reduce the mainten nance cost Combustio n-Chamber Deposits: 


Figure 3 illustrates the amount 
for the higher fuel bill. Certainly” a -chamber depos posits. 
from the engine. The general aviation gasoline should not be that accumulated during 
acceptance of leaded gasoline by in any _Tespect to fuel called ration. Tests were run both in| 
motoring public. shows that: for the AS .T.M. specification of multi- single-cy linder engines on 


under the usual conditions of opera~ six years ago (D 615-41 T).2_ This fuels containing different quantities 


tion of motor ¢ cars, any undesirable calls for a maximum of 3 cu. mn. of. of lea vd, establish the relation be 


tetraethyl lead per gallon and a tween a reduction in lead content 
per cent point of 212F.maximum and he deposits th t 

and are uction in the eposits t a 

"sures existing for the 100 grade. Table I, giving might be expected. Figure 4 illus 
Tentative Specifications for trates this relationship for an R-2800 

; combustion residues travel through- 


BLE OF “100-OCTANE” FUEL SPECIFICATIONS. pe 
out the engine by way of the oil ~ j 


.~ found to scavenge completely sufficiently to ‘more than make up 3 4 


the resulting products of combus- | 


Lean, | Rich, | Tetra- Content, — — : 
Number number} number | Lead U. 8. gal. 50% 


We have recommended that. 
‘maximum lead limit in ‘oration 
fuels be set at pre-w ar specifications 12735743": 
a better chance of operating more | 2/23/45. 
a satisfactorily for a greater length of ee 
time between overhauls at a lower 
@ Pratt & Whitney Aircraft Specifications. 


cost’ and reliability. Based on New 1947) 1-T Ethyl Fluid 
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the combustion chamber. backfiring were “encountered. 


— 
= 


frequent changes in speed or 
@ throttle opening. It can be induce 
va by. cruising the engine from 5 to 15 
hr. ata steady condition, and is indi-— 
cated | by runaw ay cylinder tempera- 
tures. W hile sometimes these 
cylinders clear themselves” ‘and the 


tempers atures re turn tor norm: al with- ani 
turn 

out changing the engine pow er lev el, 
during a long cruise operation, 
bl ngine can be purged to some exte nt 

by periodically changing power level _ 

or using water injection. — This is a 


way of this kind of trouble, 


be operated before pre-ignition 
‘curs with each differ rent lead e con- 


OC 
te 
an R- 4 ‘usingclear fuel 


3.—Lead Deposits in Combustion eine 365 hr. in an R-4360 Engine. 
_ -= uel with 4.6 cu. cm. tetraethyl lead (I-T fluid) per gallon. > 


up to the heat- 
jection capacity of the cylinder, 


ana ysis of the deposits frora to obtain pre-ignition in 15 


pi 


hr. or less by selecting the operating 


a fuel with 4 cu. em. of lead, it 


number of teste to de- v stigation of the cause of the fail- The pre-ig gnition 
ures showed that pre-ignition was 


“countered was of an unstable type | 


From these tests a few trends can be y Further’ ork “(described below) rise 30 to 50 deg. per second, 


observed. Raising the head showed that pre-ignition in the en- going as high as 650 F. in three 


eo perature | te nds - to! lower the amount gy was traceable to deposits within ie seconds and returning just as 


of lead sulfate and sulfide but in- 


the ¢ ombustion chamber. -Pre- rapidly to normal conditions 


creases the amount of. lead oxide. ignition is unstable; ; causes rapid out. changing the e e engine contro!s. 


lower head tempe ratures than heating the parts and trouble ‘The temper vrature rec ording equip- 


normal, the reverse is true. follows quic kly. It is not cured by ment> indicated that these 


retarding the spark. It may or may temperature r occur closer and 


lead in the deposits wt hile 


the onary a bed is 


painfully ev ident tha ut a be tter lead» 
scavenging agent would be des 


able 

ie P. re-ignition is one of the most dis- 
astrous effects” of lead deposits in 
combustion chambers. It is de- 


fined as the uncontrolled starting of 


combustion before the spark | occurs 
at thes) spark plugs. Pre- ignition 


difficulties experienced service 


recent years hav e indicated the eee 
information on its harmful ef- % 
ects and for a possible remedy. Tetraethy! Lead Per Got 

seve eral caseS —Effect of Lead on Combustion ‘Chamber 

Bu L ter TIN ail 


hundreds | of hours during which — 


— «| ~ - . — 
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WA 
ear | 
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of fue | and thus influence the rating 
the engine. ‘This is “one reason 
Ww hy engine ratings are always: es 
tablished with the maximum recom. 
‘mended head temperature and car, 
buretor air temperature, and these 
should not be exceeded under any 
conditions. It is well known that 
engines” will not disintegrate im- 
medi: ately when operated under. det | 
onating “conditions, but a number 
endurance tests at different deto-. 
nation lev els have been run which 
demonstrate t th: at the deleterious ef- 
of detonation is s cumulative, 


The’ results of heav y conti 
vy ¢ nuous 


letonation on cy linders and pistons | 


at _ are shown in Fig. 6. The action ap- ; 
‘pears to be, mec ‘hanical rather than 
chemical or thermal. To demon- 


strate this, thermoc ouples were lo 


Fig —R- 2800 Piston Damaged by Pre-ignition. 
Wa ; re 
> 
‘creases, until the te mper ature goes: boost, r ov erheating. 
cally in the area of ilure, 


ov erboard and will not return to within pe rmissible oper- tl f te li 
erefore tempe > res rs 
normal, resulting i in a damaged pis ating temperatures of the parts ing of 
the eylinder. head will not forewarn. 
as shown yy Fig. 5. Peak to ¢ ombustion is one of the 
¥ this ki kind of trouble. Any deto- 
inder pressure measurements problems f faced by the power plant 


at the time of pre-ignition n indicate ‘igner. These temper: atures de- nation should be cons d ned harm 4 
ful from a maintenance point. of | 


that the cylinder pressure was from termine the detonating charac teris- 
view, and can be. avoided by using 


25 to 40 per cent: abov e normal of a a given grade ‘Ge sol 
‘ing pre- ignition. 1 roper gri ade of fue and ke ping 
within operating li limits. 


o be sure about the cause of pr 


ignition number. of endurance re P 
tests were run in which the engine 
ow operated on a leaded fuel until 
it had accumulated enough deposits 
to cause pre- ignition but not to a 
destructive extent. The cylinder 
was then removed and the 

scraped from the combustion ¢ 


chamber. ‘The ey linder was 
and agi in operated, bu it pre- 


cated where the erosion w ould ¢ occur. 


a -plar ine keeps its engines 
for a long period after warm 
up while awaiting clearance to take 
a This allows a high rate of de- 
| posit | build-up, not only on the spark | 
insula ators but in the entire 
‘combustion chamber. Duri ing take- 
off the deposits melt and flow, caus 
- ing one or more spark plugs to cut 
out at this critical moment. — The | 
observ ition that lead is thrown into 
the spark plugs has been subetat 
~ tiated by actua al ¢ engine testing. Ih 
these tests a replacement of spark 
plugs often did remedy the 
fouling difficulties: new plugs were 
fouled quickly. This strongly indie 


cates that ‘the material ina 


"repeated a number of times, some-— 


any conditions. “These tests 
times just replacing the spark plugs © 
| other times just removing the 
other deposits. The results of these 
tests indicate that: the pre- “ignition 


3 


how much i improv ement can be 
expected from a reduction in lead am 
content, the data do suggest that ‘cause of fouling, “than” 

sm: reduction will make sub- that deposited on the plugs direct 

Detonation i is a kind of knock or mation along the length of the nose 
ping no more to be tolerated ceramic often the cause of mis 
pre- ignition, but usually not as 
 Top—R-2800 Cylinder. rk p li os orall hanged 
quickly « estructive. t is. cause Bottom— R-2800 Piston. Spar Pp ugs are genera ye 

‘unsuitable fuel “(too low octane Fig. 6.—Erosion and st servic ic ed about ev ery 300 op 
number) or soo severe engine forSShr. 


UI 


ating hours. A A large may 
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d faints 1-1 
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airera aft engine maintenance 
— It is an obstacle to the dev elopment 
plugs of serv ice life, 


alves: 
igure 8 shows the deposits a 


valv es after endurance r running with 
_ differing amounts of lead in the fuel, 
Continuous dev elopment work pro- 
ceeds | in an attempt to develop a a 
valve guide which can take care of 
the hard dey posits son the lower part 
the valv e stem. These deve elop- 
me nts hi ave been successful to a de. 
gree. It seems quite clear that if 
ause of dei posit on. the 


unnecessary to the 
vith mecha anics al design. If the 
“build. -up on the valve stem were 
__ stopped, it would be possible further Iti 


to reduce the valve-to-guide clear dey 

ance, , With a a subsequent greater dis- | ; 
‘Gan of the e valve heat through the | are 
reduced clearance and a probable 
extension | of exhaust v% alve life, th 
Thes se improvements w would materi- 

-Top—Reduction Gear Pinion Sludge Cups. ally help the rator. — 
C orrosive re attack: on val es esis 
eposi sits, Representative Samples from R- in Airline Service 

vi ice ten thous: and plugs a month, 

but this is not the only cost i} 
rolved. The real se of spark be 
vo ved. The real expense of spark = 
plug trouble is flight delays. Dif- 
‘rent airlines evaluate flight time 
» but they all v: alue i 
ch 
highly, as any y delay expensiv 
It has been e established that del lays: T. 
due to faulty spark | plugs occur on de 
the average of one every 750 oper- 
hours and average to 
min. ea ach. This would amount tc 


about two delays e ev very day for a 
large 


of de on The 
“operating conditions for the two 


engines: from Ww hich these “spark: 
plugs were removed were not the 

same. The R-4360 engine had been | ef 
operated at extremely low 
cold cylinder: head temper atures 


very lean mixtures the R- 2800 
also had cold c cy vlinder gine ratures | 


but Was operated under higher 


It has been well known for 

ts some time that lead _de posits on 
spark plugs cause ignition fares, 
lg 

The point that has not been empha- ’ t 

spark plugs not only constitutes ball _—Supercharger Clutch from Airline Service Showing Accumulation of Resinous 
ing | hazard but also increas ses the Material. 
1\ 
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of about 3700 hr.; ints ake ‘alves 


have. a life of about 1900 hr. 


means that about 20 per cent of the 

exhaust valves and 50 per 
the intake valv es are replaced 


’ every: 1000- hr. overhaul. Tests run 


r vther 
‘lear- 
r dis- 
h the 


Sludge in hydr: aulic Many feel that the problem of oil 


on an unleaded fuel indicate that 
repli cement would be prac tically 
“ero ‘at the end of 1500 hr. of opera~ 
tion. It cannot be denied that it is” 
“possible to make mechanical allow- 
ances for the problem, but it: must 
be pointed out again that if such 
w unnecessary the: 
would fi 
satisfactorily. 


"Sludge cau ed ine 


when the lead content ‘fale was 
raised at the beginning of the w: ar. 


is common to find excessive sludge 


deposits in crankpins and in the pin- + 


jon shafts of reduction gears. These 


*| there was a long period of deve lop- 


9 ig. —— creen from Airline serv owing esinous ateria 
early mode of the R- 2800 engine 


ment to try to overcome the effect: screen which was completely comple te reevaluation for of 


of sludge in the oil sig lines to the — clogged with resinous 1 material after ite worth. Iti is the author’s feeling 
supercharger bearings. case 30 hr. of flight time. che mical many of the fie ‘Id complaints 
udge would fill the passages due to. analysis of the deposits on the screen — ee that are blamed on the lubricating g 


+ 
centrifugal action, resulting in the indicate: s that half ‘the mi ater ial is a tr aceable to the 


starvation “of oil. to the i impe ler ther > result of bres of the lubri-- 


thrust plate: s. This” finally vas eating oil, the other half is source of the t 


7 remedied by what ws as termed “compounds, predominantly lead sul- 


“outside-in oiling fix.’ fide, lead bromide, lead oxide, and cTION SYSTEM Der POSIT 


Figure 10° illustrates a slud zed 


Ts. 1s 
coupling 2 alw: ays presents a problem screen clogging i 1s one that can be — 
Table III shows an analysis of the cuts down reathing 
overcome by the use of an adc itive capacity, and therefore the power 
deposits removed from a clutch. type oil. Although it is possible by » 
of aircraft “engines. This: is problem 


TABLE IIl.—CHEMIC AL AN ALYSIS OF use of additiv es to obtain an oil | 
“CLUTCH SLUDGE. has been critical with | ‘many late 


tics, ‘it should be stressed that many een forced te to pull engines 


service before the usual overhaul 
time the of 


Lead oxide fects as we ‘ll as the needed benefits. 

hy : 


Organic materia desir ed property by the use of & par- 


Ol Screens: "properties: of the oil may the 


Ov erhaul manuals recommend “destroy ed. This requires full evalua- “pipe « from, airline s serv- 

“cleaning oil screens afte r every 100 tion: fie Id tests to deter rmine 

time. Howev er, the -all signific any and supplementary laboratory tests 

some alr ine: are forced to shorten sated improv ement the use of ad- show thi it the primary” soure e of 


this time to as little as 30 hr. to avoid > ditives . Another ¢ r lifficulty is ths at ee trouble is the: ‘solid constituents << 


failures of the rts. This requires the different seaneves 

arge inver ntor of sc reens and thee ‘X- T ABL TABLE SOURCE oF. INDUCTIC 

penditure of a consider rable amount be while SYSTEM DEPOSITS. 

of line maintenance e time. additive | ay produce t the desired 


lapsed or clogged ‘screen endangers property with one base oil, it may Dye residue 


the engine bee: e the unfiltered, by- not. necessarily work with another a 
ause the u Oxidation of 
passed oil may cont: ain dams dams agin base oil. Therefore, the i incor pora- lead 


Metal particles, silicate dust, ete. 
material. F igure 11 ‘shows al oil each additive necessitates — 


— 
Part _ i 
iteri- 
life 
nous — 
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airline opera petroleum 

and m: anufac ‘turers of fuel 
‘met and ¢ cone urred in the decision, 

solid types of inhibitors. 
(aminophenol) be e tempo 
_ rarily eliminated in favor of those of 
the liquid | type (phenylenedi: amine), 
: - (2) the quantity of the inhibitor and 
used. in the fu fuels would be mini- 
a 4 ‘and (3) fuels with lower lead 


content are desired. . This par ticular 
proble m of induce ‘tion system depos. 


ro ble hs els cause 
t buble th at. fue can cau main- 


tenance dep: pi urtments. It was 
pointec | out by one air line oper ‘ator, 
= was particularly troubled with 

rduction system de posits, | that the 

lecessar reduction of lo ad in his 

‘sivglen ines because of the-lack of ful 

_ power from the engines Was costing 


him over $10, 000 a da ay . This cost 


its is. a typics al ex: imple the 


for a number weeks 


be efore adequi ite. chi anges hi id been 
made to stop the trouble. Here i is a 
direct. tie-in between the quality 


of the tue | a the cost of operation 


convinced that or in 
lead, keeping | operating 
(3) using fuels 
ith adequate antiknoc ‘k rating, 
Determining the exact mi ay be conside red to be | fair cannot fail to i incre: ise engine relia- 
irce of the « deposits is difficult, but erage. Recently, bility y and should work in the diree- 
in IV oof the engine manufacture ers, the tion of reducing operating co: costs. 
Discussion of Paper on Ignition of Rigid Plastics’ 
VESTW ATE as pointed out in the article, Since the specimens were rectang 
G. ries? (by letter). the air te empel rature in “the furnace ular sha ape, the edges would be 
description of test varied considerably from point to hotter (at least theoretic: ally) than 
point. In fs act, Fig. 6 includes one the flat surf aces. s. If so, ignition 
ae sieiatik ti ader to ‘attempt : a  centd showing the apparent surface _ ‘would start at an edge and not at 
critical analysis of the se cheme. ‘he temperature of a sample | eing ‘the | bottom surface near tl the ‘thermo 
= idea of separting the two phenom- ter than the -called ‘ ‘furnace tem-_ couple location. A visual observa: 
ena, , ignition temperature andrate of perature. probably means tion could confirm or refute this 
burning, is quite sound, and it is that the then rmocouple used to meas- belief. It is obvior ly desirable to 
hoped that the authors will soon pur- ure furnace tempe! ratures” did not find the surface temperature at 
sue a detailed study of f the la latter to giv re an indication of what the true = of ignition 
‘supplement. the paper “under ‘discus furn: ace tempe rature was in the im- A third comment concerns ‘dente 
mediate vicinity of the sample. ‘fication of the materials. It is 
rom this vi iew point, it 1 would be underst ood that detailed analy ses of 


and Weover, Jr., desirable to locate the furnace. ther-_ materials are rarely 


“Ignition Temperatures of Rigid Plastics,’ 

ASTM No. 146, May, 1947, p. 80." _mocouple as close to the sample as _ available, but it would be helpful to 

conv eniently possible, the “essential differences" 


UL LET IN. 
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ay the three types of vinyl | ‘Messrs. M. SCHOENBORN shoul the dese be 
acetate used. The ignition PAVE R, Jr. (authors? 
ves | temper: atures | were quite differe rent, — closure by letter).— The authors are 
ion | but it is not clear whether this is grateful to Messrs. Westwater and sti 
‘ors } due toa ditfere nee in plasticizers or Dek Fries for thei ir care ful review of 7 the edges of the sample. 4 The flash- 
po | in chloridle-acet: ute ratios. thispaper ing whic h oceurre with some mater- 
eof he fact that apparent ignition It is true tha it the ‘thermocouple was r random and ignition was 
ne), temperature aries with furnace used to measure the furnace te mper- not assumed to have taken ple ce 
and temper: ature poses a problem. - Con- ature does not give an indication of until flame had envel loped the sam- 
ini. | ceivably : a furn: ace temperature must the temper: in the immediate 
ead | exist for each material which would of the sample. This ther Since 
ilar be just to cause ignition mocouple Ww ‘as prima arily for inves tigation. were ¢ commercial ma- 
oecur in an un limited time. This purposes of control so that therm: al terials s supplied. by vi wious mi anufac- 
the furnace temper rature would be the conditions within the heater could turers, further identification is not 
ain. highest tempe re iture to which the reproduced. It would be ade obvi ret asons. T ‘he 
was | mi terial could continuously interest to obtain temper: ature re: aut thors agree that the effe ts of 
tor, posed without danger of: a fire. Ings very near the surfa ace of the “composition, plasticizers, and other 
vith haps this temperature, which wouk 1 _ Specie n so long as the the ‘rmo- addition agents should be de ‘ter-— 


di i iterfere he ith the mined. It is hoped that this ean be 
his | determine, should be defined as the — ignition of the s ample. This refine- - done during subseque nt phases of 
ignition temper ‘rature of the material. ment is worthy ation the wor k on flamm ability 


the | undoubtedly be extremely difficult to couple did not 


y. 


recent very in- practic: ally complete and unbroke is applied to mild steel ‘exposed to 


of 1 corrosion. tests as part of the 


lity | teresting re por of the Br itish much the same as for the scale-free, 
tion, Corrosion have come to free ‘investigations of the Protective 


‘The rate of | reakdow paint 

a 75- pi age book pub lished by The surface appe: be ms a “sults Carer pe ‘riods of up to five 

Tron and tel Instit ute of the paint itself, and to be largely inde- a in the case 


Report No. (price, 5 shillings) pendent of (a) the type of steel, (b) the exposure and of two years in thi at 


h as} and was prepared by Mr. F. Fancutt— method employed, 7.e., chemical of immersion in sea a wate he 
rips | of the London, Midk: and and Se or mecl i eal, (c) 1 nature of acid 1 used, coatings unde Inve ‘stigation 
my! tish R ailwa iy Co. for the P rotective — @ the presence or absence of inhibitors aluminum, cadmium, lead, tin, and — 
n in Coating © Subcommittee — and | dis- added to the pickling bath, and (e) the zine, together with 82/18 cadmium- 
ting cusses the effects of meth- proces employed after pic kling. alloy and 88/12, lead- tin alloy 


) 
of paint applied to a steel — 
surface not in the ideal condition is, 
mits the other hand, influenced by : a number 
“The depende mee of the durability of of factors, including (a) the type of steel, 

paint applie “d to i iron and steel upon the and (b) the nature of acid t used, in ade tition iain mils, by a wide variety of processes, i: ; 
surface condition of the metal is strongly to the sometimes overw factor o: of including cement ntation, electro- -de- 
emphasized by the results of this investiga- surface condition. position, hot- dipping, and spré 


tion. All treatments tested which leave In the last case, specimens were 


The method of paint application i | 
the steel surface in a rust- free, scale-free prepared by types of metal- 
importance when it influences the weight. 


condition at the time of paint applic: ation 
are co} ble ting ‘ideal’ of paint applied, and in this invest tigation spray ing | pr , namely the 
‘re comparable in presenting molten- metal pistol, the 


spray-applied films were heavier 
surface for painting, and the choice 
consequently durs ub le than brushed ol and the wire Pistol. 
ones. Red lead priming is much superior The atmospheric exposure test 


fuels ods of pretreating iron and “The life 


terme’ These were applied in 


thicknesses, nomins lly 1, 3, and 5 


‘ing, | before painting. The report states: 


between them will generally be deter-— 


mine ‘economic grounds or con- 
that | venience of operation. to red oxide on rusty surfaces, but sites used by the committee included 
ition simultaneous prese nce of rust _‘difference is less, may re- three in England—a highly polluted 
5a versed under certain conditions, | Ww he n industrial atmosphere at She ‘ffield ; 


and scale below a p: film induces 
rapid bre: akdow n, while light surface rust surfaces: involved.” an atmosphere exce xception: wally free” 


“inthe absence of se: ule, though accelerating The. second is a preprinted eopy” from industrial pollution, but with 
paint failure, is not so deleterious, Car of Paper T ‘No. 21-1946 of the ‘British a heavy rainfall, in| central W ales 
pecially w here red lead paint is used = Corrosion Committee and was writ- - (Llanwrty rd W ells) ; and a jen 
priming. Exposure of the descaled steel, ‘ ten by J J. . ©, Hudson and T. A. _— coast marine e atmosphere : at C 
unless accompanied by the form: ation of Banfiek T his re port “the test 
of rus rust, does net, however, Its f five years. f exposu ‘used— —a marine atmosphere near 


ests of the protection of j iron Durban i in South Africa; a tropizal 


es of | “The durability of p: applie 1d to the steel by | me tallie ¢ coatings. marine » atmosphe re near Lagos in 
irely surfac e (i.e., scale-bearing, but ‘is s giv en of the observ: Nigeria; and another ‘tropical 

ul to | rust-free), provided that the film of scale to on behavi ior of a__rine in 

_ | October 1947 
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stigation of th e to Im pact Loa ing 

Prey vious W ORK si 7 in is a measure of the brittlenes fracture the test specimen and then 

the nearer this value approaches s gradually increase the impact ene 


Rr to ess unity the the brittleness. ergy ay, still using 1g the identical test 
application plastics, or er tain materi: als, how ever, speci ‘imen, until the first crack can be 


as certain other insulating m: particularly those with a _coat detected The « corresponding en- 
‘it is of ten necessary to de termine the filler, as abri the noteh th f ac- CF £Y conte nt hic hi ine ludes neither 


y 


‘material’s resistance to impact load- tor tor may be greater than unity. | This | the kinetic ene rgy of the frae tured 

ing. It is therefore necessar y to ob- apparent ine onsistency is explaine: d pie ces nor the energy to 
tain some reliable measure of the by fact the fracture is 

4 impact strength w hich will facilitate ight angles to the bar, as w: as e measure of the 1 resistance to 

mot: only the salen tion of the most assumed \ when calculating the’ resist xtensive tests hav e in- 

suitable material but. also the ance to. impact, but follows a path die rated that “there is fatigue 

producing considerably larger effect until immediately prior 

1. Schob, Nitsche and Salewski_ the fins al value. ( Callendar: 

(8) therefore query whe ‘ther - the . prefers the test specimen to be freely 

impact work shoul d not be ealeu-_ placed on two supports, as in the 

lated | according | to bh? instead of | ( ‘harpy test, with the distance 

(1,2, 3, according to the cross-sectional area tween the “supports six times the 

bh the width h = the thickness of the specimen. He also 

that of the imp: act test, height of the bar “section) but found that ndulum | velocity 

part from such test ‘onditions as Nitsche (9) he as ater admitted must: exceed a certain minimum 

temp air that the theoretical reasons for bas- value, 2 14 em . ‘second, in order 

ing the ‘calculation on the moment of obtain representative 1 e results. It 

- resistance are not very sound, and he is therefore nee ‘essary to be able to 


recommends that the normal vary the impact weight within wide 


toy investigations “into method of ale ul: ating the resist: limits, and as this is not’ feasible 
matters have been made by Kuntze, to impact be continued, that is, on a with an imp: act pendulum, he prefers 
Nitsche and von Mertens (6), basis of unit cross-sectional area for i !> use of a a falling-w eight m: achine. 

s. In the American bei ‘ing. ‘Koon is also of 
specifications the weight and veloc-— opinion, forwar 
of the pendulum have However, the probl ‘lem has been (12). 
specified “this sometimes leads to considered by others and adif- The errors, however, are not con- 
absurdities. hus ac ccording ferent angle « of approach. Callendar fined d to the method of determining 
a and Nason (7), ‘a phenolic (11) has carefully analyzed the er- the resistance to impact. E ven the 


‘molding compound with a mica or rors in determining the resistance basis” for calculating the specific 


act as | ed 7 act energy is errone ethe 
asbestos fille r giv es better re- imp “6 as ol d WwW an impa uct qd € I BY is rr h 
€ € = € » 
‘sults than a w od-flour filled e m- pendu um. WwW as a ready known n ba asec on 1e cross-sectional area 


pound, although common experi that a considerable loss of energy 


~ ence tells us that: the reverse is true. resulted from the kinetic energy 


 Nitse he and Zebrowski (4) found contained in ‘the broken-off portion 


for compounds with mineral as in the | cas e of brittle materi: als. If the fr eely y suppor ‘ted test apedt 
‘this error must. also be added the 


pared with asbestos | fillers and cel- “the i is regarded as an elastic beam, 
lulose as compared with wood- flour ‘wo eq o break the tes deflection bya ‘static loa 


filler. They have therefore sug- once a crack has started, a will = 
that the impact tests should 25. we as the friction: aul losses. Tel- 


_be made with notched bars as well fair and Nason (7) also me nttio 
. other sources of error, namely, 


unnotched. he ‘rel: ationship 


twe ee en the results obtained in this energy losses in plastic deformation 


Os 
manner, the “note h fae tor will L of the 1 test bar and in o cillations i sin 
—DISCUSSION OF THIS | PAPER | 
INVITED, either for publication or for the atten-— ™ how ever, are Vv ery ‘small in the case 


tion of the author. Address all communics ations 

4 Presented at the Fiftieth Annual Meeting, Callenda as well as. Teli uir and then moment of inertie. 


Am. Soc. Testing Mats., Atlantic City, N. J.,_ N: ) efers other ope 


Manager of Materials Lab., and Research which consists ‘of sti ting the rod is assumed 
Engineers, ely, Allmiinna Svenska Elek- | h b 
triska A. 'B., Vasteris, Sweden. with an content in act rectangular "cross-section of w idt 

*The numbers in parentheses refer 1 e igh t tl 

to the references appended to this paper, h is 1 1€ 
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or certain types of, and-Sorin. (17) and also accord-— 


Marks | obtained lower test lues ing to the resonance method. 

for the i impac t strength on n dynamic — The Le Rolland Sorin method is 
tests than he did with s static tests. lade in Fig. 1. The test speci-— 


whieh “theoretically impossible is held fast at the top end and 


(unless the material is stressed inte the lower end carries a yoke. which 


nally). Materials whicl h _frae ‘tured is connec ‘ted to two small w eights 
and the mean energy concentration pk istic: ally gave e the rev ‘verse result, and B by means of two flat springs. 
the di difference | being greater the By putting the weight A in motion, 

gre: iter the plastic ‘ity of the m: teri: al. the oseill: ation will be t transmitted to 


. actically no plastics are truly = and a bea at will oceur at certain 
stress for 


elastic, and: a “more or less erv: als. The ap was cali- 


deformation occurs at the frac ture. brated. with steel test specimens 


In to give some idea of how s degrees of rigidity and 


such” “ma teri: als reac et to impat act bees ‘apparent that the caleula- 


im energy once spec ial impac ct tests tion fo rmul: given’ by Le Rolland- 
essential. Having de termined the Sorin did not re produce e the 


If the loaded volume of the test as ‘impact 

bar is denoted V a = bhl) it willbe strength, o,, and partly as the | im- 


resistance value which mi 


expression for o>, Which has. 18W 

‘already, been determined (see, for 
example, Timoshenko (13), 
holds good nominally for dynamic ect angular s ections. sec- 


loading as well. The general formula tions have other constants, for ex- 
“for the imp: uc t flexural: Strength, ele, 24 for circular sections. 


is, IS , the point of rupture, for it should be noted that the For the de termination of the dy namic modulus 


“specimen of rec ctangular sec pac t 1 work in the above formula 
jected to dyn namic lo: ading is 


“refers t to the loaded volume of the 


where pe constant 18 applies for 


ch arac ter istic “of. the material 
where the modulus of ok asticity y 3 which ji independent | ov er wide 


for dynamic loading and W the work ‘Tange of the e method ¢ of testing and 


require ed for fracturing the test — ‘the dimensions of the specimen. 

specimen This: work is the ne sum of 

| the elastically stored energy W. Dynamic Moputus or ELAs 

astically stored ener; gy Dynamic LUS ‘OF ELASTICITY 


W, dynamic bending stresses, 


‘the investigations. carried out by 
Frélich (15) show that the dynamic 
H is the e through | modulus of elastic “ity is not very ry 


E, = E, as will be shown in the modulus. ‘Unfortunately, Frolic 
-followi ing, , and if materi: al is does not give any comps arable data 


elastic, that is, W, = 0, then for the materials examined and as 


Viously oy, or purely these chs ar ncterintios may V ‘ary on- 
dastic mater ri: uls it possible ‘to 
data obtained statically to “Tittle vi value in this connection. 


loading, and | and it it should not have | therefore d 
be 


necessary to carry y out special — ‘the s static and the dyr namic modulus. 
impact tests, This has also elasticity for a few plastics. The 
pointed out by M: irks (14), who h: as - static deter mination was obtained 
7 
_ made use of the formula evolved by by a method which on the whole — 
Timoshenko in series of _tests, corresponds with that prescribed in 


nainly on allyl pk stics, in a falling- iss speci ations The modulus elas 

machi ine ac ‘cording to C to Le Rolland- 


The elastic energy stored in the test 
. ps. pe 
en 
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- Wood-flour-filled phenolic molded material. . 


conditions. However, the e modulus 


Static 


Le Rolland-Sorin 


e 


Method 


Mineral-filled phenolic molded material 
+ ellulose-filled urea molded material 


Lay 
an angular ar yu. Thi 


elasticity could be caleul: ited for 


j mi with the “or of 


fied” by means of the 


in rable. hy it 1 

noted i in this connection t that, owing © 

to the low free ney, the ‘method of 


The resonance method giv es the 


low stresses. 
results were farther veri- 
resonance 
method which is based on the type hag within | the actual stress inter 
apparatus shown in Fig. 1. The val, that is to say, for rel: atively 
test ‘specimen is 3 rigidly | held at sthe ik arge stresse s. The results are col- 
top p end, and the’ end carries lected in 1 in Table I) which shows that 
armature of mass m. Thearmature the dy namic modulus for all 
actuated: an_ electrom: venet 
whieh i is operated on interrupted d. 


ity which applies to ) the test. spe 


ticeably from the static ame, 


il dynar namie modulus ela ast 


= aterials tested does not differ r no-— 


EXPERIMENTAL ERIFICATION. oF 
THE ForMULAS FOR IMPACT Fir. 
STRENGTH AND THE 


In order to facilitate compel 
of different test me thods, a special 
falling-weight machine been, 


designed mi ainly i in ace cordance with 


ar. 
(Fi ie. ‘ 2) consists essentially of an 
weight. guided in 
“rails whie h is allowed to fall verti- 

IS er 

ally froma any ‘suitable height (maxi- 

mum , 80 0) mm. ) and which strikes a 

t specimen resting on two s sup- 
ports, the distance between the su sup. 

ports bei Ing vi ariable up to 200 mm. 

The guides in the weight are simple 
pins with small contact ct areas so that 

the frie ‘tional losses are negligible 

for weights exe eeding 10 g. The 
striking edge of the we ight has 

mm. idius the weight. itseli 

may be m: ide. to any arbitrary size. 

re sJiminar tests are mi: ade with 
hine in _orde r obtain 
: some idea of the a appropria ite we ‘ight 
k and he ight. The actu: al test is then 


—Pendulum Machine. 


“The falling -we 


— 
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d out to start with height 
‘corresponding to about 70 per cent 
of that: height which may be e 
pected to ‘fracture: the test speci- 
men; the height. is then succes-— 
sively jinereased_ until fracture oc- 
‘curs. Suits able -suecessiv inere- 
‘me’ nts would be about 4 to 
cent of the e test value obtained i in the 
preliminary test. is 
ually results in 5 to | test blows. 
the height the fr neture 
barely oe curs, must lie some- 


where betwe een the last. 


alue pr prior atvalue 


“test ‘result is taken as me: 


“Tests with the impact 


aL 


increasing- me thod. The lat- 
ter method | hee yielded test re results 
are in complete: agreement 


with the | cor results 


“and the value by in- 
energy contained in the broken- 
“off portion of the test sp specimen and 
Me other losses. Table II shows ex- 
amples of the test values obtained 
wood-flour-filled phenolic molded 
material. The tests” were car rried- 
by 10 mm. with | a distance 
“tween supports of 70 mm., and the 
values given in the table are each’ 
» the mean of not less than ten tests. 
ih this case the losses which oc- 
curred with the single- blow me thod 


_ Were found to be 18 per cent t of: the 


indicated alue, The losses ‘caused 


Fatigue curves have been plotted 
for 


ials from test results obte rined with 


period of about 1 min. per milli- 
mete of thie kness of sec ‘tion. The 
same figures” apply to the mineral-. 
filled phenolic with the exception | of oa 
the pressure e which in this case was — 
350 kg. per sq. cm. The test speci-_ 
mens ere all “unnotched the - 
mok Jed surfaces were left intact on fs 


the co compression and _ tension 


other: two sides were 
Two “qualities of phenolic paper 
ol: uminates w ere tested (Asea Nos. 
252 and 2 253) m: ade with different 4: 
types: “of resin and different resin: 
onte nts. bars were cut out 


series of tests hav eb een made with 


slightly, ‘different mi: aterials whie hi is 


responsible for the minor r diserepan- 
cies: in | some of the test results. 
rding to Callend: ar (11) the 


fatigue effect. w hich oecurs with 


ated impact stresses may be neg- 


lected entirely. However, he only 


tested notched bars sand. not. 


inv vestigate the itigue effect. any 
further than by comparing the re- 

sults obtained by the single-blow : 
the increasing-blow methods. 
we therefore considered neces-— 


sary to inv vestiga ite e the ‘matter more | 


all the above mentioned mater- 


test bars 105 mm. long, 15 mm. wide 


and 3.5 to 10 mm. thick. The dis- 


tener between the supports was 90 
weights 


mm. different 


the ene rgy content of the broken- heights in the falling-w eight ma- 


portion of test "speci imens 


vary with the spec ifie gravity of the 


"mater ial being tested as well as with without causing fracture, the tests 


dimen nsions: of the test specimen 
and the energy. content of the pel n- 


The: test specimens used in thes 


-mosetting plastics produced 
“mold of the dimensions 120 0 by 1 by 
(10mm. . WwW idth and thickness were 


- varied within wide limits by the 


flour-filled phenolic was molded at 


a temperature of 160 C. 


_ Pressure of 250 kg. “a x 


"October 1947 


and other tests w were made of = 


use 
of inserts in. the mold. d. TI he wood- 


“chine were employ ed. here 
number of strokes execeded 


discontinued. The results are 
show vn graphically in Fig. 4. 
The fatigue curve shows the 


mater ials- tested, and the fatigue 


FILLED PHENOLIC MOLDED MATERIAL AC 
CARRIED OUT IN AN IMPACT PENDULUM A 


ha Impact pendulum 
| 


 Falling-weight 


F ig. 6, 


mpact aes whee ‘hj 
causes aie mate ris ul to fracture : after 
one blow. The n shows, 
howevel r, thi at the fatigue effect is 
easily "confined within re: asonable 


error W 7” not exceed 5 5 


per cent the 


the 
-impae ct ve locity have 
tain effect on the result as it is con- 
ceivable that the plastic deform: 


tion might be rel to 


‘this. ‘Test specimens ‘were 
used with dimensions 120 by 1 15 
suppor of 90 mm., eights vary ing 
from 166 to 1000 g. and heights 


varying from to 74 Asis 


shown in Fig. 5 velocities | between | 
150 and 400 cm. per second do not 
have any noticeable effect on the 
impact-resistance value. 


In order to determine the effect 


of the specimen dimensions, the 
length, w idth, and the thickness as 


well as the distance 


between sup- 


ports were vi aried within wide limits, 


The results hi ave been plotted in 
w here the impact flexural: 


Ss strength is shown as & + function of 


“ent “of the provided that 


the slenderness ratio exceeds 30, 
approximately (with a normal test 


This corresponds to a distance be- 


tween ‘supports of about 90 mm. 


genér ‘al characteristic s for all the a, his: holds true for all the materials 


tested. 


CORDING TO THE SINGLE-BLOW METHOD | 
ND THOSE OBTAINED BY THE Brea te 


oe METHOD IN AN IMPACT PENDULUM AND A FALLING-WEIGHT MACHINE 


 MMlethod 


Single-blow 


Increasing-blow 
Increasing-blow 
Increasing-blow 

Increasing-blow be 


a 


iN & PARLE I.—COMPARISON BETWEEN THE VALUES OF IMPACT WORK FOR WOOD. FLOUR. 


4 
On 
= lim 
ith 
4 
= 
up. __ order to obtain unmachined tension "Unltendar gives, as aiready 
test specimens were also cut out of falling weight of 244m. persecond. 
sheet material. = Ageriesoftestscarried outon wood 
with the usual single- All the values given are mean 
hee 
= — 
| The difference between the value 
shen 
a 
4] 
actangular cross-sectional — 
— 
a mere 6 shows that the impact = 
— 
Fs 
fk 
x 
1947 


wh 


a 
one a 


 Impoct Resistance Value 


5.— —The Impact Resistance as a 0 ‘the ad 
Weight Velocity. 


and the ratio /G can be assumed to 


= 3. he equation then becomes 
100 120 140 #160 180 | 4 


Fig. 4. —The Value as a Function of the Number of Blows. 


For comparison, the test results penetration: of the conte ac t points” 


on allyl: resins given | by Marks s (14) into the test bar also affects the re- ae . wee’ 
are shown in Fig. The scatter of salt. 
the points is more marked owing to > ~ Should it be ‘necessary to deter- | ¢ 
fact that each point represents the imp: act. flexural strength if 48 6’ =8 then 


only one test ‘result, but in in spite of short rt specit imens it is possible 
ae. 


this the agreement, with our results apply ¢ corrections in regard to shear 
point, as is shown by Marks If these ex expressions ar 
Correcrios FOR SHEAR AND complete formula. for the beam de- = in the ec equation for the deflec- 


M. ATION THE POINT OF be tion the latter then en becomes 
is an apparent increase > of G +4 4s wh) 
the impact flexural strength and the ABT 


impact resistance value when hen Ais area, giving 
less than 30, and this is because the  G the modulus of elasticity for shear, oo strength for short test speci- 


due to the shear stres- factor depending upon the shape mens of rectangular section then 
2 Ww hen test- the cross-section: al area, and becomes, taking into consideration 


stresses ¢ 


cetangular sections is the point of contac 


+548) 


ate 


ro) 


impact Resistance Volue 


j 50 


ol _The Resistance Value as a Function of the 
rT 28 “ness Ratio Allyl Resin 1 According to by Mar 
Fig. 6. —The Impact Flexert Strength a asa Punction of the Slender- 


A STM B 


- 
4 
Qe 
in 
q ic Fort 
the elastic = Fort 
to. 
q > 4 October 1941 4 O 


50 


for different materials has been de- 
termined with a standard 
testing m: achine. T he results plotted 
in Fig. 8 we ere obtained - using a 

‘contact edge with 3- -mm. radius. 
Each point de notes the mean \ value 
of about 20 tests. The curves may 
be draw n as straight lines without. 
making any noticeable error 


8 has been caleul: 
curves in Fig ig. as follows: 

= 


Phenolic laminate, Asea hag 
Methacrylate sheet. 50 
— 

and the constant m may uy be obtained 

from m the formula 


* 


variation ‘of B 
compa wratively small 
eect on the value of kt 
As is shown in the diagram, Fig. 
der- | 10, the impact flexural strength be- 
rks. 
sions of the test bar, eve en for sr quite 
short bars if corrected with respect 
tok. | 
Ortober 


-Flour- Filled Phenolic 


Fig. 8.—Elastic 


nates of different thicknesses which 


i 0. 


Minerol-Filled Phenolic — 


al". 


Phenolic Paper Lominote Py 


“Fig. Correction Factor for the Impact Strength with Regard 
‘Shear wee Contact Deformation at Low Slenderness Ratios. 


caused variations | in the 


impaet s tre of f plas astics by me: 

of the impact pendulum, using the 

single- blow method, gives an incor- ‘ 

rect value if no notice is taken of the 

ie tie energy « of the frac tured pieces 

and of other losses. As the result is. i, 


in any case, referred: to the: ross: 


qualities | of the “material as ‘thes 
test bars were obtained from lami- | 


we Te not manufactured at the same 


a 


—The Impact Flexural ‘Strength as a Function of the ‘Gendemen 
Correction for Shear and beans Deformation. 


=kVcKa — 

= = m4 — Ratio with 4 

93° 

| 
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By employing the increasing-blow 

method with a falling-weight 
or a pendulum and by refer-— 
= to the total loaded volume of 
the test specimens the impact flex- > 
ural strength and the i impact t resist- 
ance value obtained thus will giv 

of the 


AMUIN © 


in this 1 manner have bee 
found to be -independe nt of the 
nsions the test specimen, 
taking into consideration the effect 


of shear stresses and deformation Telfair and H. 


the point: of contact in short test 

« —— 
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_ J. Ebert, M. L. Fried, and R. ‘Toole, 
Rapid Method for Accurate Yield Strength 
Determination Without Stress-Strain Curves,” 
ASTM No. 145, March, 1947, p. 50. 
Research Professor of Theoretical and Applied 


tions, 


for multiplication and indi- 
elation. does not deviate 


"mechanic nts inv: rariably from a straight line with an ab rupt 


-chanisc he und termische Prii- 
ingen Isolierstoffe. DE 
VDE 0820/XII. 42, 
R. Nitsche W. Ze browski, 


zur Beur teilung der Sprédigkeit 
Mas- 


2, 3 (1938). 


formfester Kunststoffe,” Plast. 
sen, V ol. 8, Nos. 


Pro- 


Impact Testing of Plastics,” 
ceedings, Am. Soc. 
Vol. 38, Part II, p. 


auf 


29, PP. (1939); “with von 


(1940). 


pact Testing of Plastics Modern 

Plastics, Vol. 42, No. ll, pp. 85- 
1943). 
(8) R. A. Schob, R. Nitsche, and 


Salewski, “Die Priifung von 
stycken aus Isolierpresstoften auf 


WwW erkstoff-Eigenschaften, Plast. 


p. 1 (1936). 


R. Nitsche and G. Pfestorf, “Pri 


have a backlash or slack which will 
rary each time the instrument is — 


applied to ar ime ne Tt 


‘reading 
method requires that the total strain 
be measured from a true zero posi- | 
tion and assumes a corresponding 
elastic slope equi al t tot the modulus of 


(5) R. Burns and W. W. Werring, 


fung und Bewertung “elektrotech- 


an 


Modulus of. Impact,” Plas- 

tics, Vol. 20, No. 1, p. 88 (1942), . a 
L Callendar, Methods 

Mechanical Testing of 

British Plastics, April, 1942 , Pp. 

H _F Ch and H. A, 

"he F: Weight | Impact, 
‘ for _Ebonite,” Inst. 


tubber Ind. , Vol. pp. 


ay 
-lastics,” 


0987). 
T imoshenko, Strength of Ma. 

ew York, N. pp. 300 304 

(14) ) ME. Marks, “y 

Strength of Allyl Resins by the 

Falling-Weight Met hod, Modern 

Plasties, Vol. 22, pp. 154, 190 


5) Kk. F “Dy 
mung des Elastiziti itsmoduls von 
-Kunststoffen, Vol. 30, | 
pp. 10-12 (1940). 
Hi irtbare- Kunststolie, Werkstott 
_~priifung, Elastiziti itsmodul. > bee 
men Ver . schweiz izer. Mase hinenind, 
77111. 


met 


VSM 


Messung des E lastizité Sitemoduls von 
Kunststoffen,” _Kunststoffe, Vv ol. 


pp. 293-296 (1940), 


.ccurate Yield Determination 
Curves’ 


appreci: able .error rine the deter- 


mination of yield strength. iy ] 

Undoubtedly proposed | 

‘method 1 Ww would r require more manual 

skill and dexterity or training | = 


ing zero load. The ‘proposed experi ience to obtain accurate re 
the ‘simple autographic 


recording of test data inter- 
“pret: ation of curves. The operator 
“must. combine mec hanical operation | 


elastic ity of ‘the. material. Thus, of the machine with mental calcula- 


erratic: errors, in addition to those 


‘possible ¢ errors mentioned by the during the te test. 


of the. end 


point to be reached 


authors, would creep | in from viduals, s, this would require con- 


(depe nding on the accuracy of 
strain- measuring instrument) 
might reach considerable 


F or ‘materials whose stress-strain 


strengths corresponding to s small 


offsets are desired, this er error 


“measuring instrument would lead to. 
"ASTM BULLETIN: 


or 


siderable’ training to be able to per 
= satisfac torily and re peat 1 rea 

ings to any’ degree of precision. 
J Another draw back to the method 
is that it relies absolute in- 


fallibility to arrive. 


No data are ave nilable after 

7 ] of check 
“knee, or for cases in which yield comp etion the test. to chee 
either the e performa ince of the opera- 


tor or the operation of machine and 


test equipment. When stress-strain 


data are r ecorded and plotted, 


=. 
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small deviations caused by erratic In actual practice e, this method cone lusion at the Rapid 
behavior ior of load- o1 or strain- indicat- - chee king 1 the | extensometer has been Me thod was not ¢ deve sloped to com- 

ing a apparatus | can readily be de- found to be quite satisfac ‘tory. The pete with any test method of high 
tected and often can be corrected by added effort involved has accuracy is intende to 
proper interpretation of the di lata. — shown to be small, since most ¢ of the ; 


These comments: should not be “bars tested have such a small 
average accuracy, the use 


taken as a condemnation 0 of the pro- tion in diameter “that, a single « caleu- ura 

cedure sugge sted by the authors, lation of the type described above eis of relatively rugged equipment. f 

but rather as supplementary pre- sufficient for any given material. 

autions to be obse rved when n using Errors: ‘introduced because of the W. A. D. Daws 
attention has ‘been. dra awn to the 


“the method in in other labora atories weighing mechanism not func- wt ‘bert, M. tong 


with different equipment, materials, tioning properly, of course, cannot. 
and personnel. the authors ‘be detected. ‘However, it is \. h, = 
have shown, the method is true that. if the testing machine ULLETIN for March, 1947, rom 


-doubtedly a rapid 1 means of 1 of calibr: ation, as be indi which it w ould w the 


testing where a large number of cated in this case, the error are unaware of the results 


achieved by s sritis 
“specimens 1 must be handled, and it duced cannot be determined by any achieved by such E ritish workers as. 
Skerry, Lindley, Crow , and Beau- 


‘isparticularly suited to those metals testing me method. t in this fiel id. F test 
‘that show rather abrupt “knee” The a in this fie SOF mans sting 
materials whose properties can 
_ predic ted with some accuracy the 


in the s stress-strain rel: lationship. ‘Nak rate in the 
new method i od is inferior to the four- er 


Eper RT (authors! clo- ‘Tegion of 0.2 per cent plastic strain 

MrT Dolan for in interest pee ‘factorily by use of. the Rapid point s sy system used in this country 
isms, and agree that certain addi- Method. Asa matter fact, this. for 
tional: precautions might well be procedure for yield strength deter-_ 
pointed out in the use of the Method mination was developed primarily J “4 
for Determining Strength outlined for testing of cast aluminum 1od recently devised by Mr. R 


inour pape r. Mr . Dolan points 0 out alloys which are characterized by Be ee oh to be 
o any previous scheme 


several pitfe alls ‘which be en- the absence of this “knee” in the e 


or "stress-strain That. these” two methods 


proved accu is attested by the 
in any other ‘fast ma “How- ‘Mr. Dolan. proved accuracy is attested 7 = 
fact that both are permitted by the 
ever, each of the sources” error The agree that the proper 
British Ministry | -of Aircraft I roduc- 
can be avoided with the exercise of. a of this testing method r equires : 
?. for use on aeronautical 
appropriate precautions. a certain degree of alertness in the 
: Regarding the errors in the strain- = ator. It is nece ssary for him to A ainst the method aie rocated t 7 
measuring instruments caused by vatch two pairs of values as pest test 


ith or lack. it should k be men- Mess srs. Ebert, Fried, and Toole, two 


vl ery serious” "objections may be 
tioned that these e1 errors can be raised: Lee 


avoided by a careful adjustment of (a) It isa fact ‘that 
the extensometer. Moreover, they countered from. this source is 
extensometer readings at. very low 


can be detected in testing before the ~ tively small, and is reflected only by 
stresses are likely to be erratic and 
test has progressed to the point — asl slow er rate of testing f for i inexperi- ; 
ene ‘the scheme makes no provison for 
where plastic straining begins, by enced operators. e heavera erageopera- 
means of calculating before the test tor would probs bly require about 
the strain at an arbitrarily se lected forty tests a By the omission by 
load low in the elastic region for the 


given test. bar diameter. This ecal-— “Lack ofa a permanent record of 

culation may be m: ide simply by stress-strain curve for back-chee ‘king 
subtracting the 0.2 per cent strain purposes, W which Mr. Dolan notes, is 
value (40 units on the gage reading © not a serious draw back. It b can be 
wale of the slide shown in Fig. 1 of — pointed o out that in toning bars with 
the paper) from the t total elongation autographic stress-strain recorders 

| Value. (Charts : are available (or by manual recording ‘and plot- q 

| give the total elong gation v alues for — ting of data) no permanent record is -_ 
very low lo: ads. 7 Then as the test. ‘made of tensile strength, ar n equally | 
proceeds, if the extensometer read-— important value in tension testing, 


in is not vhe should be fo si st cases the e 
g hat it shi ule be for this. mos of Mr. E BERT (authors? closure). 


elastic load, it may be assumed The authors are grateful 


that the extensometer isin ¢rrorand __ tates remov ing it from the specimen Dawson for his interest in the paper 


the test may without before fracture. This is par- as evidenced by the critic: J analysis 
damage to the = test yecimen. ticularly true for materials which “which 
roper remedial measures can fracture at maximum load. tor, J. 
The authors also wish to point ou & Co. 
A STM BU 


ticity of an material, 


faulty calculations “bent or badly 


specimens may remain 
letected. 
The 
signed with | high sensitivity 
high accuracy as these are esseritial 
in any instrument used in accord-. 
ance w ith the four- -point | Beaumont 
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To answer Mr. Dawson’s specific behavior athe specimen can be cross-section of the test, bar, 

objec ‘tions, thea authors wish to point. checked up to the elastic limit. . By Regaré ding actus il v aris ations” 
out that: it is possible to check a this method, the occasional errors elastic modulus for a given Material, 

ay given test in the low-stress region - hi as been the « experience of the ’ 

a one. or two pre-sele ds 

the elastic region. These check alloys that variation among. speci- 


used univer e test method p ropose in the mens is so small that. the. ‘yield 
; paper is formulated on . the basi: 


DAS an 


of strength is only negligibly affected, 
the known modulus of elasticity an nd _ The authors question the use of an | 


caused by erratic extensometer reat 


vided that the dis ameter rs are: ypproxi- 

same. . Calculations most: of ‘the necessary calculation extensometer of higher sensitivity. 
_ may be dispe -nsed with if use ist made | were ms ade in establishing the test than that referred to iu the paper, 


the charts referred to in the ps The actual use of the test except for. modulus. determin: ation, | 
ause the elastic strain for any me thod involve es only the presence special stress-st rain curves, ete. 
given load (on the charts) may be of an alert operator; the possibility The Rapid Met! hod used with the 
found by subtracting 40 units from for errors resulting from faulty ¢ cal-— aid of an ordina ary -exte nsometer is 
the: corresponding total str ain. _ By a ulations in testing are practically — at least as accurate as the measure- 
-omparing the result with the actu: al eliminated, since the only caleul: ments of s specimen size and applied 


“tion remaining for the operator is load. C ‘onsequently, a more accu 

ope ration of the pment and the ‘merely 01 of dividing yield load rate extensometer is not necessary. | 
“ny 


Variable Span Flexure Test Jig for Plastic Specimens 
y W. Thi ebeau,? ond G.E. Brenner? 


ene 
exure test apparatus: is -deseribed for testing a plastic specimen as a the Spe van-depth ratio de ‘reased 
simple beam loaded at the center. he equipment is designed so that the as ps particularly. for ré itios “under 


span may be quickly adjusted to the desired value with a calibrated screw. about 10:1, it was necessary that 


This facilitates testing specimens of « diffe rent thie knesses at the. same span- the spi pan-depth 1 ‘atio be kept, con- 
depth ratio. stant in any compar: rative series of 
* The application of a deflection lev er with a for tests. T herefore, the appar wratus 


é gre Ww -xure appar sis s e 
er the is discuss described herein was developed t 


facilitate adjustment. of the sp: 


in flexure testing. 
‘obtained the supports were. locked 
in place. This apparatus had 
sev ‘eral disadvantages. 
It was found that measuring g the 
to in., as re required in the 
above "specifications, could not be 
done quickly; likewise, adjusting» 
the span nh to wit ithin ( 0.01 in. of the ele ‘and— left- hand threads, Te 
= value was a trial-and-error ‘ spectively, on. n the right- and | left- an 
affair. Furthermore when the span hand portions s of the screw , similar | 


we as s che anged, the realignment, that — to a roller-skate clamp. a. 


IN THE flexure test- 
for spec ification 
we purposes, the specimen | 
4 is usually tested as a simple beam — 

a encountered are e usually between 
0.5 and 8 in. Early wor k at. the 
National Bureau of Stanc lards i in 
flexure testing of plasties w as car 
ried out with a flexure jig whose 
adjustable a: as requir 


jig is very "simple: 
‘ks which slide in the | pase of 
_ the jig are moved by a serew having 


“4 s, centering the pressure piece and 
and L- P-406a.* The support sets of support blocks, one wi 
was slow. 
vere arranged | to slide in a shallow 


by the Speci ifications? for. testing 
plasties, the other with 3.-in. radius = 
support blocks for materi: al to 


channel in the base of flexure Frequently the “test. specimens: 
aken from molded articles or ex- 


‘hen the des ired span was | 
perimental laminates were too short 


t-in. radius contact edges “required 


OF, TATER JS to be tested at a spandepth ratio in. in thickness. The range 
TM. of 16:1 or more as prescribed by spans is 0.5 5 to 2.1 ‘in. for the 
cations to ea quar ers, ace 
Philadelphia the revised Federal Specification’ radius, gnd to 09 in. for the bloc 
1 Physicist, Organic Plastics Section, Nationa 5 
of Standards, Washington, D. Cc. 4 and also by the AS. M. Tentative i-in. radius supports. 
2 Instrument Maker, Instrument Shop, Na- the 


Method of Flexural Test of Plastics, 
D 790 — 4 5 T Since it was known sj 


__ Assembly drawings of the flexure 


jig w ith the two 

4 1946 Book of A.S.T.M. Standards, Part The Boldface numbers in refer 
858. the references appended to t 


BULLETIN 


_ tional Bureau of Standards, Washington, D.C. | 
Federal Specification L-P-406a (Superseding 
pats Specification L-P-406, December 9, 
1942): Plastics, Organic; General Specifications 
Test Methods; January 24, 1944; jovernment 
Printing Office, Washington 25, D. C. 
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Fig. — Assembly Drawing of Variable-Span Flexure Test Jig v with } 1¢-in. Radius Supp ports. 
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T 

if 


T the de tails of flexure 
contig 3 hiaie the flexure jig w iy tus are as follows: 

the }-in. supports in place in a 

universal hy draulic testing machine 
of the fluid- -tube- 


r he support blocks B of the flexure 


are mov red in in the the 


_A pressure piece 
A is attached the sensitiv 
ud the testing machine. 


the micrometer-screw _ he 
‘mierc ymeter-screw the r ight- 
hand and left-hand thread arrange- — 


ment mentioned above. At t the 


desire 1 span the e support: bloc blocks : are 


Po 

= Fig. 2._-Assembly Drawing of Variable-Span Flexure Test Jig with Radius Supports. if 
| 
4 — 
e 
— 
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ation was made of the 
flexure apparatus to determine the 
accuracy of the indicated span. The 

| distance between the axes of { the 


this calibration. With the 
radius supports, the dev from. 
nominal | span was 0. 003° ‘in, or less; 

repe: itability of position was 
poorer than expected with -ocea- 

sional variations as much as 0.006i in, 
For the 2- radius supports ‘the 
“indicated span w: as 0.000 to Ou 002 
in. _ greater than the actual y value; . 
positions: of the supports re- 

peated to better than 0.0005 in, 


asmuch as a gage for 


recording the deflection of tl e speci- 
“men was not available when the 
flexure jig was built, an extensom- 

eter was adapted for this purpose, 
‘Fig. 3. —The Flerure Test Jig, with Radius Supports, in Place in a Hydraulic Testing The de lection appa wratus is shown 

The to the flexure jig in Fig. 4 


deflection of the spec imen 
iocked i in by hexagon soc ket- serews again. 


head screws tightened by effect. of play, the span is always to. the 
The span is indicated set by 1 rotating» the micrometer 

0.1 in. by the ‘scale serew toward smaller readings. "The ark-Peters plastics extensometer, 

on the base with the ‘specimen is centered and aligned <tensom 


edge the right-ha and support ith the angle- -brass. bar. M. eter attaches to “Dural | 
Mek. as an indicator. The drum 


| _ The flexure jig base and st upport | 7 brackets, one on the leve er, r, the 
D and the fiduciary bracket H are ry blocks are made of hot- rolled = other ‘attached to the hese of the 


graduated so: that the spat an calibrated screw of drill: rod 
_ be set directly to 0. 001 and 0. 002 The contact edges of the presse have grooves to locate the knife 
in. with the | and supports, piece and supports hardened edges: of “the extensometer. Load- 


respectively. . flexure drill rods soldered into The 
= Drawings of the flexure apparatus may be 
clamped with toeplates. J to 7 steel bushings in the support | blocks ; and obtained from the Organic Plastics Section, 
National Bureau of Standards, Washington 25, 
“plate permanently fastened to thrust bearing f bronze.* ail bes 
chuck is inverted so ths ut the 
magnetic face will hold the 
firmly to the testing machine platen. 
initially “centered and aligned rela- 
to the pressure piece the 
following way. alignment p plate. 
having parallel V -grooves is used 
to locate the flexure jig relative to 
_ the pressure piece A after the wagrd 
_ has been set appropriately. . This is 
with the ‘conte act edge of the 
"pressure piece in the central V- 
ee The flexure jig is clamped to the 
magnetic chuck and the fatter is 
energized. The flexure jig is now ; 
_ in the span merely require loosening 
cap screws, setting the microm- 
by 
and tighte ning g the 


To “eliminate | the at the center, er of the “span relative 

‘supports is indicated by an 

equal- -arm lever actuating a 


lever support. ~The Dural brac kets 


Th 
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as the deflection i increases. the deflectometer, 


| eter, for use with a ‘Templin ng 


exte nt i in this laboratory and results as 
obtained with it are included in 
of this equipment in a test 
enclosure | operated at. temper ratures 
of 200 F. is described 
briefly in N {.A.C.A. Technical Note 
he authors realize that the 
apparatus is capable of considerable 
improv ement a and offer this article 
with the hope that other workers 
concerned with 1 testing plastics may 
be able to use some of the features 
fi a variable 


lig ith micrometer 


4 ) ent: 


span-depth ratio on 


the fle exural strength of plastics led 
him to recommend that apparatus 


Fig. 5. —The Flexure Test Test Jig w with Southwark-Peters Recording Deflectometer / Attached. 


he use of the magnetic chuck 
deflection graphs are ob obtained with his’ possible to use the deflectomete was 3 suggeste d by H. J. Kaiser of 


= extensometer coupled to a with variable-span. flexure” jig 
emplin recorder on the (Fig. by increasing 
machine. The high magnifica-_ the pressure piece a 
tion gage, model PS-6, has a range large steel plate fora platform. The 


of 0.23 in. and the low w magnification. manipulation with the deflee REFERENCES 
— 


gage, 1 model PS-7, a Tange of of 1 eter is almost the same as. with 


yi ; (1) P. S. Turner and R. H. Thomason, 
The deflection attachment wa as the deflection lever Correlation Between Strength Prop- 


calibrated with a screw microm- The deflectometer should indicate ’ erties in Standard Test Specimens 


Phe 
eter depth gage. The combina- deflection more - accurately than the me and Molded Phenolic Parts,” Nat. 


_Advisory Comm. Aeronautics Tech. 
tion of recording ‘extensometer deflection lever apparatus. y 


1 Note No. 1005 and Modern 
lever is accurate te to about 5 5 per cent — _ For tests at an elevated te a V ol. 23, p. 146 (May, 1946). aie. 


in the me: deflections ture or in a ‘moisture-saturi (2) as Lamb, I. Albrecht, and B. M. 
over 0.01 in. with the PS-6 gage atmosphere, the deflection lever “Axilrod, “Impact Strength and 


and to 3 per. cent for arrangement, which "permits Flexural Properties of Laminated 


tions over 0. 1 in. 3 with the PS-7 Ca recording gage to be outside the test Plastics at High and Low Tempera-_ 


tures,” Nat. _ Advisory Comm. Aero 
gage. The percentage error atmosphere, has an age over 


Tech. No. 1054 (August, 


Recently a recording deflectom- @IW.A. rouse, Bao audill, and 
Discus SSION W. R ‘einhart, of Simulated 


reorder to obtain load-deflection ‘The flexure equipment described Advi isory Comm. Tech 


has as” been to consider rable Note No. 1240 (June, 1947). 
orning Glass Ww orks... Rainhart Co. - 


INDEX 117 Remmey Son Co., Richard C, 
 Riehle 


Angel & Co., Inc., H. Reeve....... Scie ‘Co.. 
Laboratory, Tne., He 
Applied Research Laboratories. . . _ General Radio Co 
Atlas Electric Devices Co..... Hanovia Chemical & Mig, 
dwin Locomotive Works... Kimble ¢ tlass Co.. 
Lancaster Iron W orks, The. 
Leeds & Northrup Co. as 


T Co., Arthur 
Y Co. 110° 4 Thwing-: Albert Instrument Go. 
Buehler L td. Olsen Testing Machine Co., Tinius. . W ill Corp 
Burrell Supply Co Wilson Mechar 
ver F red § Perkins & Son Co., B. F.. 


— 
— 

a 
ul 

>. 

106 American Machine and Metals, 
107 Sargent & Co., E.H............... 114 
108 Scientific Glass Apparatus Co. 4 
— 


|LABORATORIES, INC, 


Physical, Chemical, Metallographical & X-Ray Laboratories Consulting and Research 


Corrosion Studies— Research 
1360-1364 West Third St., Cleveland, Ohio BLDG., 47 FULTON Si Mechanical, Physleal and Electrical Tet, 


— 

SONNTAG SCIENTIFIC | chemists ENGINEERS Oldest Commercial Laboratory 

io Public Service Testing Laboratories, Inc. | in America 


| Greenwich Connecticut Tests and ‘Analyses Established 1836 


Analytical d 

and service ‘testing of Certified Marine — — Corrosion Experts na 
_ materials and machine elements. Samplers — ‘Reach Studies pe Ue 
Neate a eet 381 Fourth Avenue New York 16, N. ¥.| 228 South Ninth Street Philadelphia 7, 


TESTING LABORATORIES WILLIAMS Florida Test est Service 


ENGINEERING INSPECTION INSPECTION COMPANY Testing - Research - Engineers 

Timber and Timber Treatment Inspections 
TESTS: AINALYSES - RESEARCH Development and testing of materials and 


Physical Testing | products. Predetermination of durability and | 
EQUIPMENT - APPLIANCES “Laboratories by actual exposure or 


ing EXECUTIVE OFFICE: Mobile, Alabama 
_ MATERIALS & PRODUCTS BRANCH OFFICES: New York, N. Y., St. Louls,Mo., | O. Box 387 
Des Moines, lowe Ore. Miami 3, Florida 


D. SNELL, , INC. GIDLEY LABORATORIES 
Consulting, Analytical Chemists and Chemists — Engineers 
Testing Engineers Research in n Rubber 


We 
Inspections, Testing and Chemical ‘Work you Every Form ‘Physical and chemical testing, research, 


hristi, and Write today ‘of Booklet #8 
rpus Christi, an Write today or 2 copy of Bookle AIRHAVEN IN, MASS. 


San Antonio, Texas Busines 
ia 29 W. 15th New York 11, NY 


B. COLEMAN & co. - 
Spectroscopic Analysis ECTRI R I CA yers 


Chemists, Assayers, Engineers 


Chemical and Physical Testing TEST ING LABORATORIESJNC Samplers Weighers | 


oiler ater Conditioning Specia in ecAnical services to 155. SIXTH AV 


& Rising Sun Ave., 40, Pa. 2 East End Avenue at 79th St. NewYork 21-N = 


PENNIMAN & BROWNE | Shilstone jae 
TESTING Co. Inc.| Established 1896 co AND 


CHEMICAL ENGINEERS] CHEMISTS & ENGINEERS 

ANALYSTS | cARGO SURVEYORS * 
Field Service New Orleans, La. Houston, 
7 Research Testing Inspection Sampling Corpus Christi, Tex. id 

om “N.Y. Boston: Woonsocket-Los 341 ST. PAUL PLACE BALTIMORE MD. Inspection at all Leading Industrial Centers 


THEWAYNE LABORATORIES! Cincinnati 


Chemists 


Testing & Research laboratories} SP ECTROCHEMICAL 


Metallurgy, Paints, Bitumens. Oils, Ceramics, Cement Industrial wil Development 
Specializing in Plastics Chemical Analysis by Physical Methods 


Physical Testing, Technica tography, Microscopy,} 

Waterworks, Sewage, Waste Disposal. | Electrical, and Chemical Ipswi busetts 
17 E. Main St. . Waynesboro, Pa. Pa. 308 W. Fourth St. Cincinnati 2, Ohio 


TOUR | & INC. ROBERT HUNT COMPANY. 


Research | & ch & Development Laboratories 
44 Trinity Place New York 
rinity Flac ¢ = 1.475 W. Jackson Blvd., CHICAGO, And Ail Large Cities | 


| 


— 
— 
lm i 
| 
ern 
LR 
LI 
4 
tm 
— 
4 
an 
pr 
— acts 
gen 
4 
— 
ita 
| 
Sior 
Ae, 
—— 


